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FOREWORD

This standard sets forth the requirements for the preparation of the Interface Requirements Document
(IRD), the Interface Control Document (ICD), and the Interface Revision (IR).

This standard specifies the minimum content and format for each of the above documents, and explains
to the preparer of interface documentation how to adequately document awide variety of interfaces.

This standard isintended for use by the Federal Aviation Administration (FAA), and by contractors to
the FAA involved in the production of interface documentation.
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1. SCOPE

1.1 Scope. This standard establishes the format and minimum content of Interface Requirements Documents (IRDs),
Interface Control Documents (ICDs), and Interface Revisions (IRs) used by the Federal Aviation Administration (FAA).

1.2 Purpose. The purpose of this standard isto provide a set of instructions for the preparation of IRDs, ICDs, and IRs.

2. APPLICABLE DOCUMENTS

The following documents form a part of this standard to the extent specified herein. The following references are the
documents used, by date, in this standard. IRDs should reflect the latest version of the documents, or the date of the
documents that are under contract by a project.

2.1 Gover nment documents.

STANDARDS:

FAA

FAA- STD- 002c Facilities Engi neering Drawi ng Preparation, October 1987

FAA- STD- 005d Preparation of Specification Docunents, February 1980

FAA- STD- 019b Li ghting Protecting, G ounding, Bonding, and Shielding
Requirenents for Facilities, August 1990

FAA- STD- 020b Transi ent Lighting Protecting, G ounding, Bonding, and
Shi el di ng Requirenents for Equi pnment, May 1992

FAA- STD- 021b Configurati on Managenent, March 1990

FAA- STD- 023 Mcrofil mng of Engineering and El ectrical Draw ngs,
Sept enber 1985

FAA- STD- 029c Sel ecti on of Tel ecommuni cati ons Standards, COctober 1993

FAA- STD- 032 Design Standards for National Airspace System ( NAS)
Physical facilities, April 1986

FAA- STD- 039b NAS Open Systens Architecture and Protocols, October

http://nasdocs.faa.gov/nasiHTML/FAAStandards/faa-std-025d/25d-text.html (1 of 13) [5/15/2002 11:49:04 AM]
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1995

FAA- STD- 042a NAS Open Systens | nterconnection (OSI) Nam ng and
Addr essi ng, May 1994

FAA-STD-043a  NAS OSI Priority, May 1994

FAA- STD- 044 NAS OSI Directory Services, COctober 1992

FAA- STD- 045 NAS OSI Security Standard, Novenber 1994

FAA- STD- 047 NAS CSI Confornmance Testing, Decenber 1993

FAA- STD- 048 NAS CSI Interoperability Testing, February 1995
FAA- STD- 049 FAA Standard for Fiber Optic Tel ecomuni cations

Systens and Equi pnent, February 1994

Mlitary

M L- STD- 100 Engi neering Drawi ng Practices, Septenber 1991

FAA ORDERS:

FAA Order 1600. 54b FAA Aut omated Information Security System February
1989

FAA Order 1800. 8f NAS Confi guration Managenent, May 1991

FAA Order 1830.2b Tel econmuni cati on Standards, Sel ection and
| mpl ement ati on Policy, August 1987

FAA Order 7350.5V FAA Location ldentifiers, February 1989

SPECI FI CATI ONS:
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FAA- G 2100f El ectroni ¢ Equi pnent, General Requirenents,
Novenber 1993

OTHER PUBLI CATI ONS:

DOT/ FAA/ ES- 85/ 01 NAS | nterface Managenent Pl an and Appendi ces,
ATC-94- 1075 Revi si on, Novenber 1994
FAA WA FORM 4510-1 Mat eri el Specification Typi ng Gui de Sheet,

January 1974

NAS- DD- 1000 NAS Level 1 Design Docunent, July 1994
NAS- SR- 1000 NAS System Requi renents Specification, October 1994
NAS- SS- 1000 NAS SYSTEM SPECI FI CATI ON, Sept enber 1994, VOL

1 APPENDI X ||

NAS Open Systens Architecture and Protocols Users Guide, March 1995

2.2 Non-government docunents.

STANDARDS:

I nternational Organization for Standardization (ISO

| SO 8648-1988 I nformati on Processing Systens - OSI |nternal
Organi zati on of the Network Layer

| SO EC DI'S 9646-7-1993 Informati on Technol ogy - OSI - Conformance Testing
Met hodol ogy and Franmework: | nplenentation
Conf or mance St atenents

| SO I EC TR 10000-1-1989 International Standardized Profiles - Taxonony

http://nasdocs.faa.gov/nasiHTML/FAAStandards/faa-std-025d/25d-text.html (3 of 13) [5/15/2002 11:49:04 AM]



FAA-STD-025 Rev D - Text

Fr amewor k

Institute of Electrical and El ectronic Engi neers (| EEE)

| EEE 315-1975 Graphic Synbols for Electric and El ectroni cs Di agrans
(including reference class designation letters with Anerican
Nat i onal Standards Institute (ANSI) Y32.2), 1975

| EEE 315A- 1986 Graphic Synbols for Electric and El ectroni cs Di agrans
(suppl enent to | EEE std 315-1975), 1986

2.3 Document Sour ces.

Technical society and technical association specifications and standards are generally available for reference from libraries.
They are aso distributed among technical groups and users in Federal agencies.

2.3.1 Sour ce of FAA Documents. Copies of FAA specifications, standards, and publications may be obtained from the
Contracting Officer, Federal Aviation Administration, 800 Independence Avenue, S.W., Washington, D. C., 20591. Requests
should clearly identify the desired material by number and date, and state the intended use of the material.

2.3.2 Military and Federal Documents. Single copies of unclassified military and federal specifications, standards, and
publications may be obtained by writing the Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA,
19120; or by calling (215) 697-2000 Monday through Friday, 8:00 am. to 2:00 p.m. E.S.T.

2.3.3 ANSI and I SO Documents. Copies of ANSI and I SO standards may be obtained from the American National
Standards Institute, 11 West 42nd Street, New York, NY, 10036.

2.3.4 EI A Documents. Copies of EIA standards may be obtained from, the Electrical Industries Association, 2001 Eye
Street, N.W., Washington, D. C., 20006.

2.3.5 NEC-NFPA Documents. Copies of NEC-NFPA standards may be obtained from the NEC-NFPA, Batterymarch Park,
Quincy, MA, 02269.

2.3.6 FCC Documents. Copies of FCC codes may be obtained from the U. S. Government Printing Office, Washington, D.
C., 20402.

3. REQUIREMENTS

3.1 Interface requirements document prepar ation. Subsystem/subsystem and subsystem/user Interface Requirements
Documents (IRDs) shall be prepared in accordance with Appendix | and Appendix V1. Facility-type IRDs shall be prepared
in accordance with Appendix I1.

3.2 Interface control document preparation. Subsystem/subsystem and subsystem/user Interface Control Documents
(ICDs) shall be prepared in accordance with Appendix I11. For facility-type interfaces, the requirements of Appendix Il will
be verified by Project Implementation Plans and Site-specific Drawings.

3.3 Interfacerevision preparation. Interface Revisions (IRs) shall be prepared in accordance with Appendix V.
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3.4 Development Guide. Appendix VI is an introduction to the interface management process and a guide for developing
IRDs and IRs. It isintended for new authors as well as those who have previously developed IRDs and IRs.

4. QUALITY ASSURANCE PROVISIONS

This section is not applicable to this standard.

5. PREPARATION FOR DELIVERY

This section is not applicable to this standard.

6. NOTES

6.1 Definitions. The following definitions apply to the terms found and used in the Appendices of this standard. These
definitions shall apply when used in interface documentation.

6.1.1 Application Entity. An application entity (AE) isthat part of the Application Process (AP) that is concerned with
communications necessary for the distributed APs to interwork. A particular AP may be represented by one or more AES, but
each invocation of an AE can only represent asingle AP. Two or more APs engage in the exchange of information viatheir
respective AEs to support an overall distributed application within the NAS.

6.1.2 Application Process. An application process (AP) is an identifiable set of cooperating capabilities (set of resources,
including processing resources) within areal open system that takes part in the execution of one or more information
processing tasks. An AP-invocation is an abstract representation of the activities of agiven AP. APsinclude manual
processes, computerized processes (referred to as application functions) and/or physical processes. An AP may require
interactions with other APs in whatever way is necessary to achieve a particular information processing (operationa goal). A
particular NAS subsystem may include one or more application processes. Examples of some APs that might be found in the
National Airspace System (NAS) are Flight Plan Processing, Hazardous Weather Processing, Wind Shear Alert Processing,
Aircraft Surveillance Processing, Runway Visua Range Processing, Noticesto Airmen (NOTAM) Message Processing,
Weather Product Processing, Remote Monitoring Subsystem (RMS) Message Processing, Radio Control Equipment (RCE)
Configuration and Status Information Processing, and Network Management Processing.

6.1.3 Computer-human Interface. A computer-human interface (CHI) is the set of inputs, outputs, and special actions as
well as the computer-human interaction mechanism, including dialogue procedures and the interrelationship identified for
these entities in the various functional areas.

6.1.4 Data cir cuit-terminating equipment. The equipment that provides the signal conversion and coding between the data
terminal equipment and the line. This equipment may perform other functions that are normally performed at the network end
of theline.

6.1.5 Data terminal equipment. Equipment consisting of digital end instruments that convert the user information into data
signals for transmission, or reconvert the received data signals into user information.

6.1.6 Drawing. Figures, block diagrams, schematics, wiring diagrams, or any other form of government or industry accepted
graphic representation approved by the FAA for use in interface documentation.

6.1.7 Equipment item. An identifiable piece of hardware and/or software that can be bounded with a specification and
interface definitions.

http://nasdocs.faa.gov/nasiHTML/FAAStandards/faa-std-025d/25d-text.html (5 of 13) [5/15/2002 11:49:04 AM]



FAA-STD-025 Rev D - Text

6.1.8 End system. An end system (ES) is an abstraction of one or more items of equipment (or part of an item of equipment)
whose operation provides the functions of an open system associated with the interconnection of systems and the associated
exchange of information. An ES representation of a NAS subsystem thus includes all the AEs of a particular system. The ES
includes interaction with the functions of the application processes that are the eventual sources and destinations of user-
oriented message flows. An ES can address the functions of al layers of the OSI Reference Model. An ES may be defined to
communicate with another ES either:

a) directly, without an intervening Intermediate System (1S), or
b) indirectly, through one or more intervening I Ss.

Directly implies that the only network-entities involved are the network-entities in the two communicating ESs.
Communications through one or more | Ss refers to communications that involve relaying by one or more network-entities, in
addition to the network entity of the two communicating ESs.

6.1.9 Facility. Thetotal plant (e.g. building, structure, enclosure, assembly, Open-Air Plan "site") required for a
subsystem/equipment item to function. The facility will (at a particular geographic location) house, support, and protect the
subsystem/equipment item. Facility characteristics will be determined by the total complement of dependent
subsystems/equipment items.

6.1.10 Facility/subsystem IRD (or Facility-type IRD). A facility/subsystem IRD isan IRD used to specify the requirements
for an interface between the given facility and the given subsystem.

6.1.11 Fixed format messages. Messages specified for use in the NAS environment that have an invariant structure.

6.1.12 Functional interfaces. Interfaces that interact across non-material boundaries. Functional interfaces are described in
terms of information transfer.

6.1.13 Interface. A common functional and/or physical boundary where hardware/software interact.

6.1.14 Interface control document. A formal agreement prepared by the contractor(s) that documents how the interface
requirements between two subsystems or between a subsystem and a"user” (where the "user” can be viewed as avariable
that can be filled with multiple subsystems) are implemented; the as-built configuration. The ICD identifies, quantifies, and
controls the design characteristics of the interface. The ICD ensures interface compatibility by documenting form, fit, and
function.

6.1.15 I nterface requirements document. A document written by the FAA (or by contractors under contract to the FAA for
the production of specification documentation) to specify the interface requirements between two subsystems, between a
subsystem and a "user” (where the "user” can be viewed as a variable that can be filled with multiple subsystems), or between
afacility and a subsystem. An IRD is also used to ensure that the interface requirements between an existing
subsystem/facility and a new subsystem/facility are agreed to by all affected FAA project offices.

6.1.16 Interface revision. A document used to revise an IRD or ICD and to ensure that proper incorporation of revisions
takes place. The IR is designed to work within established FAA Configuration management procedures.

6.1.17 Intermediate system. An intermediate system (1S) is an abstraction of one or more items of equipment (or part of an
item of equipment) and/or communications media that performs the function of relaying (and routing) of information to end
systems or other intermediate systems. An ISis further detailed to provide network-layer relay functions and is allocated only
to the lowest three layers of the OS| reference model in order to support the associated network-relay function. Included in
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the network-relay functions are routing, forwarding, and all associated header processing functions necessary to provide the
required communications services requested by the upper layer protocols.

6.1.18 Open system. An open system is an abstract representation of that part of a system that is pertinent to OSI system
interconnection concepts. An open system is thus an abstraction of equipment and resources that provide those system
functions that are addressed within the OSI Reference Model and may be fully described within the OS| framework, or
hardware and software which is COTS/NDI and not proprietary in nature or content and, in the case of software, isan ANS|
standard language.

6.1.19 Physical interfaces. Interfaces associated with material contact. Physical interfaces are described in terms of the
mechanical, electrical, and environmental characteristics.

6.1.20 Point of demar cation. The demarcation point represents the line of division of contractual responsibility between
interfacing equipment vendors.

6.1.21 Profile. A profileis defined as the set of one or more OS| base specifications and the identification of the chosen
classes, common subsets, options and parameters of those base specifications necessary for accomplishing a particular
function. Profiles are defined to facilitate interworking between systems implementing the same set of base specifications.

6.1.22 Profile requirementslist. A profile requirementslist (PRL) is provided for each profile and captures:
a) the general options of the profile asawhole;

b) alist of the specifications selected and combined in the profile; and references to the related protocol
implementation conformance statement (PICS) proformas;

c) for each of these referenced base specifications, an expression of the restrictions upon how the questions in the
corresponding PICS proforma may be answered. This section of the PRL is derived from the PICS proformas of the relevant
base specifications, indicating the restrictions necessary to express the profile requirements.

6.1.23 Profile specific PICS proforma. A profile may specify requirements on an implementation that cannot be mapped
onto existing items in the base specifications PICS proforma(s) relevant to the profile. These additional requirements are
called a protocol specific PICS proforma.

6.1.24 Protocol implementation confor mance statement. A protocol implementation conformance statement (PICS) isa
statement made by the supplier of an OSI implementation or a system, stating which capabilities have been implemented for
agiven OSI protocol.

6.1.25 PICS proforma. A PICS proformais a document, in the form of a questionnaire, designed by the protocol specifier or
the specifier of the conformance test suite, which when completed for an OSl implementation or system becomes the PICS.

6.1.26 Scheduled messages. Messages that are sent at specified times (e.g. aviation weather reports, forecasts, etc.).
6.1.27 System. A system isagroup of subsystems.

6.1.28 Subsystem. A subsystem is a set of one or more computers, associated software, peripherals, terminals, human
operators, physical processes, information transfer means, etc., that forms an autonomous whole capable of performing
information processing and/or information transfer. A set of related subsystems may be logically combined into asingle
system. The Host Computer System (HCS) and the Traffic Management System (TMS) are examples of subsystems.
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6.1.29 Subsystem/subsystem ICD. An ICD detailing the implementation of the interface between two given subsystems.
6.1.30 Subsystem/subsystem IRD. An IRD that specifies the interface between two given subsystems.

6.1.31 Subsystem/user ICD. An ICD designed for a given subsystem that interfaces with at least several other subsystems
(i.e. users) in avery similar way. ThisCD specifies the common interface properties shared by the interfaces of the given

subsystem with these users.

6.1.32 Subsystem/user IRD. An IRD designed for a given subsystem that interfaces with at least several other subsystems
(i.e. users) in avery similar way. This IRD describes the common interface properties shared by the interfaces of the given
subsystem with these users.

6.1.33 Telecommunications equipment. The telecommunications equipment will provide for the distribution of voice and
data between FAA facilities and non-FAA facilities (e.g., military tower to Air Route Traffic Control Center (ARTCC)).

6.1.34 Transaction time. The time elapsed between the sending of a message which requires aresponse, from the source AP
and receipt of the response from the destination AP.

6.1.35 Transfer time. The time elapsed between the sending of a message from the source AP and receipt of the message by
the destination AP.

6.1.36 Unscheduled messages. Messages that are sent on an as needed basis (e.g. severe weather warnings).

6.1.37 User. Asreferred to in a subsystem/user IRD for a given subsystem, a user of the given subsystem represents the class
of subsystems that interface with the given subsystem.

6.1.38 Variable length messages. Messages specified for use in the NAS environment with a variable structure for fields
(e.g. alowing "n" copiesof field "m" to transmit parameters for up to "n" locations) or free form text.

6.2 Abbreviations and acronyms. The following abbreviations and acronyms are used in this standard. Where these terms
are used in interface documentation, these definitions shall apply.

AE Application Entity
ANSI Anerican National Standards Institute
AP Application Process

ARTCC Air Route Traffic Control Center

ASCl | American Standard Code for Information |Interchange

ATCT Air Traffic Control Tower
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CCB Change Control Board

CCD Change Control Deci sion

CaTT I nternational Tel egraph and Tel ephone Consultative Committee
CDR Critical Design Review

CHI Comput er - human I nterface

cl Configuration Item

clpP Capital Investnent Plan

CM Confi gurati on Managenent

COTS Commerci al off-the-shelf

CsCl Comput er Software Configuration Item

DCCR Di spl ay Channel Conputer Repl acenent

DCE Data Circuit-Term nating Equi pnment

DOCCON Docunent Contr ol

DSR Di spl ay System Repl acenent

DTE Dat a Term nal Equi pnent

El A El ectronic Industries Association
EDB Engi neeri ng Dat abase

ES End System
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FAA Federal Aviation Adm nistration

FAATC FAA Techni cal Center

FBCN Fi nanci al Basel i ne Change Notice

HCS Host Conputer System

HDLC Hi gh Level Data Link Control

HVAC Heating, Ventilation, and Air-Conditioning

HWCI Har dware Configuration Item

| CD Interface Control Docunent

| WG I nterface Control Wbrking G oup

| EC I nternational Electrotechnical Comm ssion

| EEE Institute of Electrical and El ectronic Engi neers
| FM I nterface Managenent

I R Interface Revision

| RD I nterface Requirenments Docunent

IS I nternedi ate System

| SO I nternational Organization for Standardization

| TUT I nternational Tel econmuni cati on Uni on Standardi zati on Sect or

(formerly CCITT)
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kVA

LAPB

LDRCL

LLC

LLWAS

M L

NADI N

NAS

NEXRAD

NI U

NI ST

NOTAM

PARB

PDR

Ki | ovol t anpere

Li nk Access Procedure Bal anced

Low density RCL

Logi cal Link Control

Low Level W ndshear Alert System

Mlitary

Nat i onal Airspace Data Interchange Network

Nat i onal Airspace System

NAS Change Proposa

Next - gener ati on Weat her Radar

Network I nterface Unit

Nati onal Institute of Standards and Technol ogy

Notice to Airnmen

Oper ati onal Readi ness Date

Open Systens | nterconnection

Program Assessnent Revi ew Board

Prelimnary Design Review
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Pl CS Prot ocol | nplenentation Conformnce Statenent
PM Proj ect Managenent

PRB Pre-revi ew Board

PRL Profile Requirenents List

PSN Packet - swi t ched Net wor k

Qs Quality of Service

RCE Radi o Control Equi pnent

RCL Radi o Communi cati ons Link
RCR Routing and G rcuit Restoral
RFP Request for Proposal

RW Renot e Mai nt enance Mbnitoring
RVB Renote Monitoring Subsystem
SE Syst em Engi neeri ng

SLS System Level Specification

SOwW St at enent of Work

SSCC Syst em Support Conput er Conpl ex

STD St andard

SUT Syst em Under Test
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TBS To Be Supplied

TCCC Tower Control Conputer Conpl ex

TDVWR Term nal Doppl er Weat her Radar

TIM Techni cal | nterchange Meeting
TMS Traffic Managenent System
TR Techni cal Report

VRTM Verification Requirenents Traceability Mtrix

WARP Weat her and Radar Processor

6.3 Key word index. A list of words and phrases that when cataloged will lead researchers to this document for additional
information because of its subject and content. Examples of terms are: interface documentation, interface control, interface
requirements, and VRTM.
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APPENDIX |

10. SUBSY STEM/SUBSY STEM AND SUBSYSTEM/USER INTERFACE REQUIREMENTS
DOCUMENT PREPARATION

10.1 General preparation requirementsfor |RDs. The following general preparation requirements shall
apply to all subsystem/subsystem and subsystem/user IRDs.

10.1.1 IRD Format. Each IRD shall conform, at a minimum, to the generic format presented in Figure 10-1
of this standard. Appendices may be used to specify requirements or to provide information in an IRD when
the material islengthy or otherwise does not fit the Figure 10-1 format. When appendices are used to
impose requirements, the appendices shall be referenced in a manner that specifies that they are
requirements. As explained in paragraphs 10.5.2.1 and 10.5.2.2, appendices will also be used to incorporate
relevant protocol implementation conformance statement (PICS) proformas and profile requirement lists
(PRLs) for OSI profiles and common NAS applications. If an item required by the Figure 10-1 format is not
required to properly specify interface requirementsin a particular IRD, the words "This IRD imposes no
explicit [title of subsection or paragraph] requirements’ shall be used. This does not preclude the
incorporation of such itemsin the subsequent ICD, if appropriate to satisfy implicit requirements, such as
those derived from implementation considerations. If an item required by the Figure 10-1 format is not yet
sufficiently defined to permit the specification of requirements, it shall be identified by use of the
term/acronym "To Be Supplied” (TBS). If TBSisused, the TBS shall be defined prior to the baseline of the
IRD. If an item required by the Figure 10-1 format is definitely not applicable to the interface being
specified, it shall be identified by use of the term "Not Applicable." In instances where the requirements
imposed by an entire subsection are imposed by reference to another IRD, it shall be necessary to list only
the number and title of the subsection, followed by the reference to the appropriate IRD. Where thisis done,
it shall not be necessary to list each paragraph of the subsection as required by the Figure 10-1 format.
Figures shall be numbered using Arabic numerals for the second digit (i.e. 3-1, 3-2) and tables shall be
numbered using capital Roman numerals for the second digit (i.e., 3-1, 4-1).

10.1.2 IRD standards. IRDs shall be prepared in accordance with this appendix and FAA-STD-005.
Drawings used to impose requirements shall comply with FAA-STD-002 and MIL-STD-100, as applicable.
Clarity and legibility shall meet the reproducibility requirements of FAA-STD-023.

10.1.3 Basic approach. Government or industry standards and specifications; or documents that act in the
capacity of defacto standards or specifications shall be used to specify interface requirements whenever
possible. Drawings, figures, tables, and written text shall be used to supplement requirements contained in a
standard or specification, or in the absence of an applicable standard or specification. Standards or
specifications may also be used in an IRD to provide information or clarification without imposing
requirements.

10.1.4 Header s. Each page of an IRD, including the front cover, shall contain a header in the upper right
hand corner of that page. Each header shall contain the IRD number and the date of the IRD. If the IRD isa
draft document, the word "DRAFT" shall follow the date and be represented in capital letters. IRD numbers
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shall be obtained from the FAA. If the IRD isarevision to abaseline IRD, the revision letter shall be
included immediately under the IRD number by use of the word "REVISION" in capital letters, followed by
the revision letter of the IRD.

10.1.5 Page numbers. The cover of the IRD shall be considered to be the first page, although no page
number shall appear on the cover. Page numbering shall begin on the Approval Signature Page. The
Approva Signature, Revision Record, Effectivity, and Table of Contents pages shall be numbered using
lower case Roman numerals. The Approval Signature page shall be numbered "ii," with the pages through
the Table of Contents numbered sequentially. The page beginning with Section 1, SCOPE, shall be
numbered as page " 1" using Arabic numerals. The subsequent pages of the IRD, including appendices, shall
also be numbered sequentially using Arabic numerals.

10.1.6 Paragraphing. This appendix uses the terms section, subsection, and paragraph in discussing the
structural requirements for an IRD. The terms section and subsection are used in the conventional sense.
The use of the term paragraph is far more liberal, and can mean a single paragraph or multiple paragraphs
that are subparagraphs of a main paragraph. The author of an IRD shall subparagraph as necessary to
present interface requirements in alogical, concise, and understandable manner. Each subparagraph shall be
numbered. All requirements are to be structured such that only one "shall" statement appears in a uniquely
identifiable portion of the subparagraph. They must be stated in Section 3, Interface Requirements. Thereis
a one-to-one correspondence between each shall statement and each entry in the Verification Requirements
Traceability Matrix (VRTM).

10.1.6.1 Reference publications. IRDs should reflect the latest version of the documents, or the date of the
documents that are under contract. When requirements are contained in reference documents the author will
have to specify the extent (tailoring) of the requirements and additionally specify the verification methods
for these requirements. Assure that when lower level documents are cited that the choices and options are
clearly indicated.

10.2 IRD publication requirements. The following publication requirements shall apply to all
subsystem/subsystem and subsystem/user IRDs.

10.2.1 Covers.
10.2.1.1 Coversfor subsystem/subsystem IRDs. IRDs shall be in accordance with the format presented in
Figure 10-2. IRD covers shall be produced using FAA WA Form 4510-1. The subsystem/subsystem IRD

title shall identify the interfacing subsystems. In the case where the number of interfacing subsystems
precludes listing each in the title, a generic title may be used.

10.2.1.2 Coversfor subsystem/user |RDs. Coversfor subsystem/user IRDs shall follow the same rules as
in paragraph 10.2.1.1 except that the second occurrence of the word "subsystem™ of Figure 10-2 shall be
replaced with the word "user".

10.2.2 Approval Signature Page. The Approva Signature page shall be the first interior page of an IRD,
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and be in accordance with the format presented in Figure 10-3.

10.2.3 Revision record. The Revision Record page shall be in accordance with the format presented in
Figure 10-4. The"REVISION LETTER" column shall show the revision letter assigned at the time of each
incorporation. The "DESCRIPTION" column shall briefly describe the change that was incorporated. In the
"DATE" and "ENTERED BY" columns, approval signatures shall be affixed and dated for each revision
letter entry.

10.2.4 Effectivity. Effectivity pages shall not be included in IRDs. The location of equipment will be
specified in NAS System Specification (NAS-SS-1000), Volume 1 Appendix 1.

10.2.5 Table of Contents. The Table of Contents shall outline the contents of the document by sections and
paragraphs. Their respective title and page number shall be listed in parallel columnsin the order in which
they appear in the document. The Table of Contents shall be in accordance with the sample format
presented in Figure 10-5.

10.3 Section 1, SCOPE. The contents of this section shall be as defined in the following paragraphs.

10.3.1 Subsection 1.1, Scope. The scope shall consist of abrief summary of the contents of the IRD and its
intended purpose. At a minimum, the scope shall contain the following sentence for subsystem/subsystem
IRDs: "This IRD provides the requirements for an interface between the [subsystem] and the [subsystem]”,
and the following sentence for subsystem/user IRDs: "This IRD provides the requirements for an interface
between the [subsystem] and users’'.

10.3.2 Subsection 1.2, Subsystem responsibility list. The subsystem responsibility list (for the subsystems
indicated in paragraph 10.3.1 above) shall appear immediately after the scope. The list shall consist of the
interfacing subsystems with the respective common name and the responsible FAA program office. For
subsystem/user IRDs, it is not necessary to list all the subsystems that could be replaced by the word "user".

10.4 Section 2, APPLICABLE DOCUMENTS. Applicable documents shall be listed in accordance with
FAA-STD-005. The contents of this section shall be as defined in the following paragraphs. All
documentation citations shall contain the identification of the specific issue of the cited document.

10.4.1 Subsection 2.1, Gover nment documents. Government source documents (standards, specifications,
publications, etc.) referenced in the IRD shall be listed. Other IRDs referenced by this IRD shall belisted in
this subsection under the category "OTHER PUBLICATIONS."

10.4.2 Subsection 2.2, Non-gover nment documents. Non-government source documents referenced in the
IRD shall be listed.

10.4.3 Subsection 2.3, Document Sour ces. A list of names and addresses of organizations and the types of
documents they have available.
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10.5 Section 3, INTERFACE REQUIREMENTS. This section of the IRD shall specify the general,
functional, and physical interface requirements between the interfacing subsystems. Included shall be
performance requirements allocated by higher level specifications and any computer-human interface (CHI)
peculiar requirements. Requirements shall be specified only to the extent necessary to ensure adequate
interface design.

10.5.1 Subsection 3.1, General requirements. This subsection shall distinctly identify the interfacing
subsystem(s), the point of interface, and functions/services provided by the interface. The connectivity
between subsystems shall be specified asillustrated in Figure 10-6. Thisfigureillustratesa) DTE to DTE
connectivity, and b) DTE to DCE connectivity.

10.5.1.1 Subsection 3.1.1, Computer-human interface requir ements. Describes any computer-human
interface (CHI) regquirements not specified elsewherein the IRD.

10.5.2 Subsection 3.2, Functional requirements. This subsection of the IRD shall specify the functional
requirements for the interface as described in the following paragraphs. Functional requirements can for
example be identified in three categories of interfaces: OSI-type (Data), Analog-type, and Discrete-type.
There can be other categories. Performance and tolerance requirements shall be specified to the extent that
they are appropriate to the functional requirement being specified. This subsection, Functional
requirements, is required in each IRD written to this standard, and the contents will vary based on the
purpose that the interface is intended to fulfill. The functional interface connection between subsystems,
shall be specified asillustrated in Figure 10-7.

10.5.2.1 Subsection 3.2.1, Application Processes. This section and the following subsections apply to OSI-
type interfaces. Preparers of Analog and Discrete-type IRDs should advance to subsection 10.5.2.3 or
10.5.2.4 respectively.

Interfaces involving computer processing of user application information shall specify the Application
Process(es) (AP) that will be present in the interface between two subsystems (reference Section 6.1.2,
Definitions, for the definition of "Application Process"). For a subsystem/user IRD, the APs that will be
present in any interface involving the given subsystem shall be specified (reference the definition of
subsystem/user IRD). The requirements listed in the following subparagraphs shall be specified for
Application Processes to the degree that they are to be present. Figure 10-8 shows an example listing of
such requirements.

If the interface utilizes a given AP that has an entry contained in a NAS application process standard, then
the associated requirements list should be placed in an appendix to the IRD. This requirementslist can be
referenced wherever applicable in order to satisfy the requirements specified in paragraphs 10.5.2.1.1
through 10.5.2.1.6. If some of the information specifying the AP for an IRD is contained in another IRD,
then this second IRD may be referenced. If such referencing is performed, the relevant portions of the
referenced IRD shall be specified. As an example, it may be convenient for agiven IRD to reference a
specific subsystem/user IRD. The IRD writer may choose to copy appropriate requirements lists contained
in an appendix to the referenced IRD into an appendix of the referencing IRD.
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10.5.2.1.1 Subsection 3.2.1.1, Identification of each Application Process. (OSl-type interfaces only)
|dentify and describe each AP that utilizes the interface. A descriptive name may be provided. If an
Application (AE) title has been assigned for the AP (and the associated AE that will be used), that title
should be specified here.

10.5.2.1.2 Subsection 3.2.1.2, Types of servicerequired by the Application Process. (OSl-type
interfaces only) Describe the kind of service(s) required by the AP (e.g. message transfer, file transfer, data
base inquiry, weather graphics, surveillance, sensor, etc.). Specify the National Airspace System (NAYS)
category of service: critical, essential, or routine; as specified in NAS-SR-1000.

10.5.2.1.3 Subsection 3.2.1.3, Information units. (OSI-type interfaces only) Identify the units of
information that may be transferred across the interface between two subsystems (e.g. messages, requests,
acknowledgments, files, sensor and surveillance data messages, error messages, control messages, reports,
etc.). If message type numbers have been associated with the information units, they should be listed to
provide traceability. Specific information unit types (e.g. specific message types) should be identified.
Specify the following requirements for each information unit.

a. Information code/structure - Identify the representation and structure of the information
exchanged between the APs (e.g. American Standard Code for Information Interchange (ASCII),
binary, graphic, etc.) Include the format for each information unit specifying the fields and field
lengths. This may be indicated in an appendix.

b. Information unit segmentation - Specify any segmentation required of the AP for each information
unit. Include the maximum and minimum information unit sizes.

c. Information flow - Indicate the direction of flow of each information unit (e.g. indicate
initiator/responder of the information unit. Describe the procedures for initiating and responding to
each information unit.

d. Frequency of transmission - Indicate scheduled and unscheduled information unit transfer (include
the times for the scheduled transfers and the average number of transfers per unit of time for the
unscheduled transfers). Include maximum requirements that can occur (e.g., peak transmission
frequency).

e. Responses - Indicate if responses (including acknowledgments) are required for specific

information unit transfers. Specify the response (e.g. the specific information unit type) and the
response timer values. Indicate the maximum time allowed for receipt of an expected response.

10.5.2.1.4 Subsection 3.2.1.4, Quality of Service (QOS). (OSl-type interfaces only) The QOS parameters
required by the AP shall be documented and may include:

a. Priority - Indicate the relative importance of each information unit type in relation to other unit
types processed by communicating NAS APs. NAS applications shall use the application layer
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priority indicators specified in FAA-STD-043 in this section when exercising the priority option
specified in application layer protocol standards used by the NAS. The information priority
capabilities of the lower OSI layers have nothing to do with AP information priority.

b. Security - Indicate any security requirements such as protection from unauthorized access as
required by FAA Order 1600.54B. Reference FAA-STD-045 for specific security requirements for
systems which implement OSI protocols.

c. Residual Error Rate - Theratio of total incorrect, lost and duplicate data units to the total data
units transferred across the network service boundary during a measured period.

d. Transfer time constraints - Specify any performance requirements for the Application Process(es).
Include any maximum transfer times for each information unit.

e. Throughput - Indicate the throughput as the number of bytes of user data transferred over agiven
timeinterval.

10.5.2.1.5 Subsection 3.2.1.5, AP Error handling. (OSI-type interfaces only) Error handling procedures of
the AP should be specified as required. Clarify what constitutes an error condition. The error handling
capabilities of the lower OSI layers are assumed to be unrelated to the AP error handling process.

10.5.2.1.6 Subsection 3.2.1.6, I nterface Summary table. (OSI-type interfaces only) An interface summary
table (reference Figure 10-9) shall be used to establish associations between the messages that flow across
the interface and the functions (A pplication Processes) by each of the interfacing subsystems. The left side
of the interface summary table column shall list the Source, AP, and the subprocesses. The middle column
shall contain the names of the messages associated with a subprocess and the reference paragraph. The right
hand column shall list the Sink, the AP, and the subprocess.

The following information shall also be provided:

a. For each cooperating source and sink function that requires interconnection support, the interface
summary table shall designate an application Process by name and a matching AP for the interfacing
subsystems.

b. For each AP, the interface summary table shall designate a set of one or more Application Entities
corresponding to subfunctions that originate or terminate specific data communications. For
convenience, the Application Entities should be sequentially numbered as a subset within the AP
numbering.

c. For each pair of Application Entities, one or more specific messages shall be listed. Each message

snall represent a functional link between a pair of subprocesses listed as the logical interface for the
two subsystems.
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d. For any AP, Application Entity, or message that cannot be identified, entriesin the table shall be
marked "TBS".

10.5.2.2 Subsection 3.2.2, OSl-type (Data) interface. Functional requirements shall be specified for an
OSl-type interface, where applicable, for each layer of the International Organization for Standardization
(1S0)/OSI model specified. Figure 10-10 shows an example functional requirements listing for an OSl-type
interface. FAA-STD-039 provides a data communications architecture and contains alibrary of NAS OSI
profiles and associated protocol implementation conformance statement (PICS) proformas and profile
requirements lists (PRLS).

For each profile used in the interface that differsin any way from the base standards, the PRL and PICS
proformas must be placed in an appendix to the IRD. If this profile is an entry in FAA-STD-039, then the
PRL and the PICS proformas may simply be copied from FAA-STD-039. Appropriate portions of FAA-
STD-039 and/or the appendix may be referenced in the IRD wherever applicable in order to specify the
interface. If the profileis not an entry in FAA-STD-039, then it must be constructed by the IRD writer.

Guidance for the development of profiles, PRLs, and PICS proformasis provided in ISO/IEC DIS-9646-7
and ISO TR 10000-1. In any case, if there are additional restrictions on the PICS proforma, the PICS
proforma must be modified to become a profile specific PRL. If the interface does not require any changes
from the base standards, the appropriate PICS proforma may ssmply be referenced without copying them
into the IRD. If some of the information specifying the interface for an IRD is contained in another IRD,
then this second IRD may be referenced. If such referencing is performed, the relevant portions of the
referenced IRD shall be specified. (As an example, it may be convenient for agiven IRD to reference a
particular subsystem/user IRD. The IRD writer may choose to copy appropriate PICS proformas or PRLS
contained in an appendix to the referenced IRD into an appendix of the referencing IRD.)

The architecture defined in FAA-STD-039 is based on the seven layers of the OSI model. The contents of
subsection 3.2.2 shall address the following items shown below as required.

3.2.2.1 Application Layer
3.2.2.2 Presentation Layer
3.2.2.3 Session Layer
3.2.2.4 Transport Layer
3.2.2.5 Network Layer
3.2.2.6 DataLink Layer

3.2.2.7 Physical Layer
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3.2.2.7.1 DTE to DCE Interconnection

3.2.2.7.2 DTE to DCE Interconnection with Intermediate Equipment
3.2.2.7.2.1 DTE Intermediate Equipment

3.2.2.7.2.2 DCE Intermediate Equipment

3.22.723DTEto DTE

10.5.2.3 Subsection 3.2.3, Analog-type interface. The functional requirements for an analog-type interface
in accordance with FAA-STD-029 shall specify the number of analog signal paths required in each
direction; the nature of the signals (e.g. voice band audio); the requirements for switching, control, and
supervisory signaling; and the common electronic characteristics of the analog signals to be accommodated
by the communications link or network that serves the interface (e.g. frequency bandwidth, impedance,
signal level, noise and distortion limits, etc.). Any other requirements (for signal processing, signaling, call
set-up, etc.) that pertain to the analog portion of the interface shall also be specified. Figure 10-11 shows an
example requirements listing for an analog-type communications interface.

10.5.2.4 Subsection 3.2.4, Discrete-type interface. The functional requirements for a discrete-type
interface in accordance with FAA-STD-029 shall specify the number of control signal paths to be used in
each direction; functional requirements for switching, signaling, etc.; functions controlled on each signal
path (e.g. "receiver mute" or "automatic gain control"); the common electrical characteristics (e.g. voltage,
polarity, rise time, frequency, pulse rate, etc.) to be accommodated by the communications link or network
which serves the interface; and any other requirements that pertain to the discrete control signal portion of
the interface. Figure 10-12 shows an example requirements listing for a discrete-type communications
interface.

10.5.2.5 Subsection 3.2.5, I nterface requirements table. In addition to specifying the functional
requirements of the interface in the textual format required by the previous paragraphs, interface functional
requirements shall al'so be summarized in an interface requirements table or matrix. The interface
requirements table will serve as a"quick-look" reference. Included shall be message identification (e.g.
number, name, etc.); format type; message sizes (whether fixed or variable lengths); frequency/rate of
transmission. The reference source for messages mandated by international treaties, agreements with
government agencies, etc. shall aso be included. An example of thisinterface requirementstableis
illustrated in Figure 10-13.

10.5.3 Subsection 3.3, Physical requirements. In certain cases where one or more of the subsystems
supplies el ectrical/mechanical/environmental support to another subsystem, the physical requirements must
be documented in an IRD as described in the following paragraphs. Performance and tolerance
requirements shall be specified to the extent that they are appropriate to the functional requirement being
specified.
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10.5.3.1 Paragraph 3.3.1, Electrical power/electronic requirements. This paragraph of the IRD shall
provide the electrical power/electronic requirements associated with the interface as specified by FAA-G-
2100. The electrical power requirements are those which relate to the transfer of primary-type power
between subsystems. Electronic requirements are those which relate to the process of signaling or
controlling. The specific electrical power/electronic factors to be considered in specifying the power
transfer requirements are:

a. Voltage (AC/DC)
b. Frequency
c. Current (AC/DC)
d. Transients (voltage and current)
e. Maximum ripple
f. Wave form and distortion
g. Polarity (+/-), number of phases, and phase rotation
h. Protection (voltage and current)
I. Power and kilovoltamperes (kVA) and power factor (displacement and distortion)
]. Maximum noise level
This paragraph is required only when one subsystem will provide power to the interfacing subsystem.

10.5.3.1.1 Subparagraph 3.3.1.1, Connectors. This paragraph of the IRD shall specify the requirements
for electrical power/electronic connectors. When it is necessary to specify requirements for connectors, such
requirements may include the mechanical and electrical characteristics of size, shape, type, design,
materials, finishes, number of pins, gender, polarity, fastening requirements, and voltage or current
l[imitations.

10.5.3.1.2 Subparagraph 3.3.1.2 Wire/Cable. This paragraph is required only when there are specific
limitations to cable lengths. Reference FAA-STD-019 and FAA-STD-020 when using this paragraph.

10.5.3.1.3 Subparagraph 3.3.1.3, Electrical power/electronic referencing (grounding). This paragraph
of the IRD shall specify how each circuit is connected to the common electrical reference(s) for power and
signals. This paragraph isrequired only if the subject material is not specified in section 3.2.2.7, Physical
Layer.
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10.5.3.1.4 Subparagraph 3.3.1.4, Fasteners. This paragraph of the IRD shall specify the fastenersto be
used to assembl e interfacing components. Mechanical jackscrews shall be provided to maintain secure
electrical connections between mating parts in accordance with FAA-G-2100.

10.5.3.1.5 Subparagraph 3.3.1.5, Electromagnetic compatibility. This paragraph is required only when
one subsystem imposes specific limits on the electromagnetic compatibility requirementsto the interfacing
subsystem. Such requirements include signal transmission characteristics, radar interference, and
communications interference.

10.6 Section 4, QUALITY ASSURANCE PROVISIONS. This section of the IRD shall specify the
process of verification for interface requirements presented in Section 3 of the IRD. For requirements
specified in an external reference, refer to Section 10.1.6.1 for verification methodology.

10.6.1 Subsection 4.1, General. This subsection shall contain the following statement: "V erification shall
be in accordance with Table [4-x], Verification Requirements Traceability Matrix (VRTM)." Verification
levels and methods implemented in the VRTM are defined in the following paragraphs.

10.6.2 Subsection 4.2, Responsibility for verification. This subsection shall contain a statement to the
effect that the government has responsibility for developing and implementing the verification of
requirements for each project. The government may delegate verification activities to other organizations,
independent contractors, and/or the major prime contractor.

10.6.3 Subsection 4.3, Special verification requirements. This subsection of the IRD shall list and
describe any special verification requirements necessary to verify the technical requirements imposed by
Section 3, Interface Requirements, of the IRD. These special verification requirements shall include, but not
be limited to those defined in the following paragraphs.

10.6.3.1 Subsection 4.3.1, 1 SO confor mance. This subsection and subsections 10.6.3.2 and 10.6.3.3 apply
to OSl-type interfaces only. Preparers of Analog and Discrete-type IRDs should advance to subsection
10.6.4.

The system under test (SUT) shall consist of all SO protocols specified in this document, along with that
part of the physical device required to support these protocols. Proof of 1SO conformance shall be provided
by the contractor, indicating that the product has been certified as 1SO conformant by an accredited testing
agency. Any | SO protocol specified in this document, and not tested in the test suite used by the testing
agency, must be demonstrated to be conformant, by the contractor, using some other test method, subject to
FAA approval. Conformance testing information is contained in FAA-STD-047.

10.6.3.2 Subsection 4.3.2, 1 SO Interoper ability. (OSI-type interfaces only) Prior to the start of integration
level verification, interoperability of 1SO protocols shall be demonstrated by testing the SUT against an
approved test reference system. Thistesting shall be conducted by a National Institute of Standards and
Technology (NIST) approved interoperability testing agency. FAA-STD-048 contains specific guidelines
on how to proceed when areference system is not available. FAA Program Offices are responsible for
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obtaining the results of interoperability testing from the contractor.

10.6.3.3 Subsection 4.3.3, Non-1 SO inter oper ability. (OSI-type interfaces only) Prior to the start of
integration level verification, functional interoperability not related to 1SO protocols shall be demonstrated
at the FAA Technical Center (FAATC) System Support Computer Complex (SSCC), or other appropriate
demonstration site.

10.6.4 Table [4-X], Verification Requirements Traceability Matrix. (OSl-type interfaces only) Each IRD
shall contain aVRTM that conformsto the format specified by Figure 10-14 and with contents that provide
verification of each technical requirement contained in Section 3 of the IRD. If Section 3 of the IRD
references an appendix of the IRD for requirements, each requirement contained in the appendix of the IRD
snhall aso belisted in the VRTM with the appropriate verification. Only those verification methods used in
the VRTM shall beidentified at the top of the VRTM and defined in the following paragraphs.

10.6.5 Subsection 4.4, Verification levels and methods. The levels and methods of verification
appropriate for use in the VRTM, presented in Section 4 of the IRD, are defined in the following

paragraphs.

10.6.5.1 Paragraph 4.4.1, Verification levels. The three levels of verification are: Subsystem, Integration,
and Site. All requirements imposed by Section 3 of the IRD shall be verified at one or more of these three
levels.

a. Subsystem-level. Thislevel of verification is usually accomplished at the contractor's facility and
culminates in the formal acceptance of a contractual end-item.

b. Integration-level. Thislevel of verification is conducted at the FAATC, or at akey site. The
verification conducted will determine if the hardware, software, or subsystem to be deployed for site
installation will perform in a NAS environment and in accordance with NAS system-level
operational and functional requirements.

c. Site-level. Thislevel of verification isusually performed at the designated site. The verification
portion of the subsystem installation and checkout will emphasize demonstration of the overall
system performance requirements. It includes the demonstration of an end-item, subsystem and/or
system, the final acceptance demonstrations, and commissioning activities.

10.6.5.2 Paragraph 4.4.2, Verification methods. The four verification methods that can be used at any of
the three verification levels are as follows.

a. Inspection. Inspection is a method of verification to determine compliance without the use of
special laboratory equipment, procedures, or services, and consists of a non-destructive static-state
examination of hardware, software, and/or technical data and documentation.

b. Test. Test isamethod of verification wherein performance is measured during or after the
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controlled application of functional and/or environmental stimuli. Quantitative measurements are
analyzed to determine the degree of compliance. The process uses standardized laboratory
equipment, procedures, and/or services.

c. Demonstration. Demonstration is a method of verification where qualitative determination of
properties is made for a configuration item, including software and/or the use of technical data and
documentation. The items being verified are observed, but not quantitatively measured, in adynamic
state.

d. Analysis. Analysisis amethod of verification where hardware or software designs are compared
with known scientific and technical principles, procedures, and practices to estimate the capability of
the proposed design to meet the mission and system requirements.

10.7 Section 5, PREPARATION FOR DELIVERY. This section of the IRD shall specify any "interface
peculiar" preparation for delivery requirements.

10.8 Section 6, NOTES. This section of the IRD shall contain information of a general or explanatory
nature. No requirements shall appear in Section 6. It shall contain information designed to assist in
determining the applicability of the IRD.

10.8.1 Subsection 6.1, Operational concept. This subsection shall contain information relative to the use
of the configuration item covered by the IRD. A brief summary of the functions of the subsystem relative to
the interfacing subsystem should be included.

10.8.2 Subsection 6.2, Definitions. This subsection shall define all non-standard terms used in the IRD.
Termsthat are defined in FAA-STD-025, section 6.1, shall have the same definition in the IRD.

10.8.3 Subsection 6.3, Abbreviations and acronyms. This subsection shall define al abbreviations and
acronyms used in the IRD. Entries that are defined in FAA-STD-025, section 6.2, shall have the same
definition in the IRD.

10.8.4 Subsection 6.4, Key word index. This subsection shall list any key words or phrases used in the
IRD for reference to the interfacing subsystems.
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izl Tupe of cetrjee tequired bor the AP, WARP and CPWARP APs shall receive, stare, and distribute weather mes-
sages received from WHESCRK APs, The NAS categary of senrice s essemtial

3213 Imfonnation wiits . The WHISCESATARP AP and WHEICE/CEWAERD AP shall use messages to transter weather
dita to and from WHECE,

32131 Information code . The represertation  of the information exchanged  between the WHSCORSTARP and
WHESCOR/CTWARP ATPs shall be as follows:

321311 Slphanumetic  datm . Alphanumeric  products and dphanumeric  ahnotations to graphic products shall be encoded,
in accordance  weith the Amercan Standard Code for Information  Iterchange ASCID character set,

32413144 SECT implemertztion . ASCHT implementations  of characker coded data shall be in accordance with FIPS PUTE
1-2,

321312 Gridded Binary Data. GHidded binary data shall be encoded in accordance  with WO P 92-VTIL

321313 crtaphic data . Gtaphic data shall be encaoded  as vector graphic data,

321314 Application Dita Gt BTN, Al dita exchanged  between the WHESCESARP and WMSCRACTWARE  dmer-
faces shall comform to the ADT format specified in Figure 3-3,

321315 LSDT ranster . Each ADT shall be transimitted to the remote application  through the associated transport con-

nection, in one or mare Transport Protocol Data Umits (TPDU S according tothe transpart Tayer segmenting and,
assembling  procedure,

Figure 10-8. Example Application Process Requirements
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Forrnat Iderdifier Forrnat Thype
User Data (See Appendiy [ and IT)

MNotes
T Murnbers nparerthesis ndicate gating or endie b postions,

Forrnat Iderdifier Codes Forrnat Type Codes
1110 Deafa Excharge 1000 WO

1101 Data Recued 1001 FCM

1011 Data Regporse o000 Reouest Reject

ooo0 - Reques Reject

Fire 3-5 General Formad of an Applicdion Data Und

Figure 10-8. Example Application Process Requirements -- continued
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32132

a1zl

A2lia22

L R

32134

LR R

Ll

R R

aalaal

R R

32130

aalanl

I

2138

ERA R

Infonmeadion sructrs

WHECEMSEE  The nfurmeben druchme of messages proessed by the WHECEAARE ATFs shall he as
descrbed @ Tabk 3-1 and Appendices Toand I

WHICECEWARE | The mforrmation struchme of mmessages processed by the WHSCRCEWARE AT
shall be as deserded, o Toble 3-I0 and Appendices Tand I

Infoomedion unk semmentdon , The WHECEMARE and WHECRCFWARE AFs are not Tequied o
perfortn mmessage semmentsdion,

Infoomadion primky , There & no nfmmaton pricdy for the WHECEAARE and WHECELCTWARF
Titerfaces,

Infopmedion securdy | There & no nformation seeurdy for the WHESCEMAARE  and WHECRLCEFWARE
Titerfaces.

Inforrmation o,

WHECEMSETY | Messages can be hidded from edher side. The fhowr of messages betwreen the WHECE
and WARF shadl be twro—wray s showm 1 Tohle 3-TIT

WHICECEWARE | Wessages can be hikded from edher side. The fhor of messages hetweeen the
WHSECE and CEWARFE shadl be twro—wray  as showm 1 Tohlk 3-TF

Dt requests , WHECE shall Teceidre and Tespond i datw request recedred from WARFE and CEWARE
E : .

WHECEMSEE  The WHECEMNARE shall transrmi messages as shown o Tabke 3-L
WHICECEWARE | The WHECRELCFWARF shall transimk messages as shown @ Tablke 3-I0
Besponses , Mot applicable.

Qualiy of senripe, Mot applicable.

Figure 10-8. Example Application Process Requirements -- continued
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iz2lda

i2laz

325

32da

Transfer fime constraimts for WHIORESTARR, The maximum one-way message transmission
delay shall consist of the WARP and "WHSCE commumications processing delayr times, plus
the HADIN FzZN commumications delay time, The delay time for the "WARTD cammum cati ons
processing is 05 second, The delay time for WH3ZE commumications processing is 05 sec-
ond, The NADIN =N commurmications delay time is 05 seconds,

Transfer time conspaints for WHICECTWARP, The maimum one-wiy message Bansms-
sion delay shall consist of the CPFARD and "WHSCE communmications processing delay times,
plus the HADIN PEN commurmications delay time, The delay titme for the CRYARP commu-
Meations processing is 05 second, The delay time for WHMECEK commumications pracessing is
035 second, The NADIN P=N commumications delay time 15035 second.

&P Error handling, Wot applicable,

B summary of the messages to be exchanged across the interface is
prorided in Table 3-I0 and 3-IV, This irterface shall prowide the arailability to transter the
listed messages between application processes,

Figure 10-8. Example Application Process Requirements -- continued

lanle 3-1010 WIISCRAWARE Inderface Sy Table

SUNSTAET A SAbSTEe G
WARE TAESsazEs Dt W MSOR
Lrapiies WK DFla Process  |Gorapiics WK IVIRSsAoes CPERINce WA DIy Proc-
nz BN
Hazardm: WX Arvea Onflined b ———=C
AN WX Data Processine L WX Iessaees LT WX Data Processne
Adrcraft Recormaissance Report (A <-————- C
AW OE Horly Srface Wi b o =
Obzervations  Message
AW OERecial Srface Wi b o =
Obzervations  Message
Cerder Weather Advismy b=
DoD Foid Weather Warning b - &
DoD Sewere Weather Advisory |A <———— =
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Dol Arface Ohaerations B - C
DoD Terminal Forecasts B - C
ereral Infortnation Iiessage b=
ICAC Arrodrorne Reports b e &
ICAO Arcraft Reports B e o
[CA0 Area Forecasts B - C

Figure 10-9. Example OSl-type I nterface Summary Table

122 Cormimunications  requirernent 5. The WHECRAARE and WHECRLCFWARE mterface functional
cequiernents shall be dnplmented & aceordanee wih EAA-STD-0304

1221 dpplicotion  kiver Thi IRD amposes no explied apphication Bgyer requiements.
3222 Bresentstion Lyer Thi IRD ¥nposes no enpliek presentstion bgrer mequiernent.
1223 Sessn boer Thi IRD dmposes no explick session  byer requierments.

3224 Transport Lover, Transport bgrer semrices and transport byer protoeok  shall be dnplemented o
aceordance wih IS0 3072 and IS0 3073, Tespectirel.

32241 Transport Lover profpeo] clases, The transport Lger protweel clss d[TPd] shall he dnpkmented o
accordance wih IS0 2073 and ISO 20T3DAD2.

32242 Transport Lover fimers, The fransport bgper shadl support the tmers dentified for TFd operation, &
accondance wih IS0 8073 and IS0 207HDATS.

Figure 10-10. Example Functional Requirementsfor an OSI-type Communications I nterface
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32243 Confinmabk parameters, The confipmabk  pararmeters that are requied to support the fransport proto-
colshall be as defined belor and o Tabke 357

i CRE-Timer: Thi timer ¥ assocbied wih the connecton Tequest fransport protoeol dads unk
[CRTEDT] fransmited by the transport entdy. The timer ¥ resetand sscted when the CR

TPDT & fransmmited o retransmmited and stopped. when the connection ¥ aceepted, Tefused or
¥ unsuceesstul

b, CE-Count Thi & the retry count for retransindtng  the unacknowkedged CRTFDTL
C. N-TFOT: Thi & the negotided maxinum sie of the TEDTL

Tabk 3% Confinmabk  Transport Frotweol PFararmeters

Pararmeter Lowrer Lint Upper Linit Eesalu- Default
Hon
CR-Timer {sed) 0 120 003 10
CR-Count fries) 1 16 1 3
H-TILT 128 8132 § 125
(octets)

2224 Hetwrogh: Boer, Metwnrh Eger requietnents shall be o apeordance wih MAS-TR-d2020001  for
HADIN FSH eonnectirdy.

2224 Dot bk Lover, Dot Bk Lgver requiernent shall be o apeordance wih HAS-TR-42020001  for
HADIN FSH eonnectirdy.

1220 Fhivsieal Boper, The physical Bgrer requietnents shall be & apcordance with HAS-TR-43020001,

i3 Iprsdeal requiermnents | Fhysizal requiernents shall be o accordanee wih HAS-TR-43020001  for
HATIN FSH connectirdy.

Figure 10-10. Example Functional Requirementsfor an OSI-type Communications | nterface --
continued
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223 dnakr-tupe  pierface, The folkwng WECS and RCE audi simal enchonges are funcbonal requierments for each
G frequency 1o be contmolled by the WECS, These mequiernents sre dstrated o Fipme 39

3231 Eeeepreryojee 1p WSCS, The RCE shall provdde an audio connection 1o the WECS 0 correy wolre communizstions
from Temote A4 TecelneT equiprment

3232 Toapstmdter wojee fp BCE, The WSCS shall provide an audis connection o the RCE 1o eorrey woire communizatons 1o
bie sent orer AJG transmier equipment

Transwmt Ludio
EOs o ROE

Fereive Audio

Figure 3-9, VEOSRECE Audio Functional Eequiremerts

Figure 10-11. Example Analog-type Communications | nterface
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aad

3211

3

aadz

3204

raad

ada

hadn

3208

3240

radin

RN

LR N

Dcretpype  giprface . The folkewng control simal exchanges are functenal requiermnents for each AAG
frequency o e controlled by the WSCS. These requiements are Musraded schemsticaly o fipme 3-10.
The terms “on stede” and “off sede® referto the simal setes defined nn FED-STD-1020  [RS-d22).

Iushsp-tok [FTT) eoptpol, The WWECE shall mdicate the engagerment of the push-o-d  eontrol Ty putbng
the PTT simal @ the on sete. The PTT simal shall be moditeded & the off sede stall other times.

Beceprer (BX] Temote rmuting , The WSCS shall request the mubng of & remote Tecedrer by pleng the RX
rmutng simal nothe on sete. The BX simed shall be maditeded & the off st ot o0l other times.

Tounk kckoyt . The RECE shall ndicate thet o frequency ¥ aleady o use by &5 poimery sie by pheig the
unk kckout simal to the secondary sie onothe on siie. The skmal shall be madteded o the off dete st all
other times.

PIT confiomedion , The RCE shall midicate thet the PTT function has been engaged atthe radio equipment by
bonig on the FTT confimmation sigmal The signal shall be madtedned o the off dede af all ofher times.

Mandandby trapsmiter (TH] selecton , The WECS shall request the RCE 0 swich from mad 1o standby
ansmier Wy changng the manftendty TH selecton foom the off st 0 the on sede. The WECS shadl
request the RCEf swich from sendby o mad fansmiters by changng the manftandty  TH selcton i
nal frorm the on stede o the off dede.

Manstandty B selcion , The WESCE shall request the RCE tv swdch  fom madn o dandhy Tecedrers Ty
changng the manftandty RX selecton from the off sede o the on sede. The VECS shall Tequest the RCE
o svich from sandhy toomed Tecednrs by changng the mandtandly  RX selecton simal frorm the on sste
o the off sizte.

Mandandby  TH confipnation . The RCE shall contion fo the WECE the uwse of the madn transmiter by plae-
ng the manstandy T confirmation simal onothe off e, The RCE shall confion the use of the standby
ansmier Wy pleng the mandtondy  TH confirmation  simal o the on s,

Mansandy  BX confipnadion . The RCE shall confirm o the WSCS the use of the mad ecedrer by pleng
the mansendy  TH confimnaton  simal o the off ssde. The RCE sholl confion the use of the standby -

cedneT by pheing the manftendty REX confimmaton simal onthe on sste.

Squekh bresk, The RCE sholl mfomm the WECS that squelh has heen hooken on arecedrr [ie, that asimal
has been presented. o the Tecednr antenna)] by pleing the squekh break simal o the on stede. The squeleh
break simal shall be maditeded & the off sote ot all other times,

Beceprer auipmadie gadn control [AGC), The ECE shall supply o the WECS an avtpmatie gad eontrol wlk
age eorespondig 10 the Tecelinr AGC.

BX rernode imuting confibnation , The RCE shall contion 1o the VWSCS thet the Temote recedrer & muted Ty
wrnig on the BX remote mutng simal  The simal shall be maditeded & the off sede of all other times.

Toopscedny fnng , The WSCSHCE mierface shall not prechide the exchange of datn needed o wne wnahle
ITansee drars,

Figure 10-12. Example Discrete-type Communications | nterface
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Push-to-Talk

EX Eemate hintng

¥

FIT Thml Loclkm:

V5CS PTT Cordfmation RCE

MamStandbyr  EX Selection

MainStandbyy TE Selection
MaivStandry EX
Ay TX

Confimation
Squlech Ereak:

]

EX Eemote Mhnng Confimation

Legend

Drifferertial cormtral waltage
(per FED-STD-1020 (RE-4220

E
L

—_—— - Sutomatic gain comtral roltage

Figme 3-10. ¥3CSECE Frequency Conftol Punctional Eequirermnernts

Figure 10-12. Example Discrete-type Communications I nterface --continued
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Table 3-1. WHMSCRWARF Inferface Requirernerds Table
FRODUCT NAME PRODUCT FRODUCT FRODUCT TRATTAM,
MNEMONIC T¥FE SIZE (BYTES) | FREQUENCY
(FEAE)
1. ARrcrafl Recormaizmnce FHeport us &M 3k i
2 AWOSHmrly Srface Weather Cb- sS40 AN 2k 0%t
servatioms
3 AWOSSpecial Srface Weaher Ob- S48 AN 2k St
Servations
4, Certer Weather Advisory CWA AT 2k A Dy
3. Cerder Weather Advisory ™ CWA AN 2k FDay
g DoD Pord Weather Wamnig WOP AN 3.3k $iday
7. DoD Severe Weather Advisories SW A AN 3.3k 4iday
8. DoD Srface Observations 840D AN 09k 1ot
2, DoD Terminal Forecags TAFD AN 03k Gy
10, General Inforrmnation Message I &M 2K R DAy
11, Geteral Inforrnation Message™ GIM AT 2E 2Dy
Mote:
* Message goes from WARF to W MSCR,
Figure 10-13. Example I nterface Requirements Table
lahle 4-1 Vermication Requmernerts Traceabilmy Dann:
D=Demonsraion I=Ingectionn  A=Anabysis T=Ted H=Not Applicahle
werficaion Phase and Mbethod
Section 3 Requirernents Paragraph Reference mbaystern Integration SItE Kemarks
Lewel Lewel Lewel
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Figure 10-14. VRTM For mat
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APPENDIX I
20. FACILITY-TYPE INTERFACE REQUIREMENTS DOCUMENT PREPARATION

20.1 General preparation requirementsfor IRDs. The following genera preparation requirements shall apply to all
facility-type IRDs.

20.1.1 IRD Format. Each IRD shall conform, at a minimum, to the generic format presented in Figure 20-1 of this
standard. If an item required by the Figure 20-1 format is not yet sufficiently defined to permit the specification of
requirements, it shall be identified by use of the term/acronym "To Be Supplied” (TBS). If "TBS" is used, the TBS shall be
defined prior to the baselining of the IRD. If an item required by the Figure 20-1 format is definitely not applicable to the
interface being specified, it shall be identified by use of the term "Not Applicable." Figures shall be numbered using Arabic
numerals for the second digit (i.e. 3-1, 3-2) and tables shall be numbered using capital Roman numerals for the second digit
(i.e., 31, 4-1).

20.1.2 IRD standards. IRDs shall be prepared in accordance with this appendix and FAA-STD-005. Drawings prepared
for use in imposing requirements shall comply with FAA-STD-002 and MIL-STD-100, as applicable. Clarity and legibility
shall meet the reproducibility requirements of FAA-STD-023.

20.1.3 Basic approach. Government or industry standards and specifications; or documents that act in the capacity of de-
facto standards or specifications shall be used to specify interface requirements whenever possible. Drawings, figures,
tables, and written text shall be used to supplement requirements contained in a standard or specification. Standards or
specifications may also be used in an IRD to provide information or clarification without imposing requirements.

20.1.4 Header s. Each page of an IRD, including the front cover, shall contain a header in the upper right hand corner of
that page. Each header shall contain the IRD number and the date of the IRD. If the IRD is a draft document, the word
"DRAFT" shall follow the date and be represented in capital letters. IRD numbers shall be obtained from the FAA. If the
IRD isarevision to abaselined IRD, the revision letter shall be included immediately under the IRD number by use of the
word "REVISION" in capital letters, followed by the revision letter of the IRD.

20.1.5 Page numbers. The cover of the IRD shall be considered to be the first page, although no page number shall appear
on the cover. Page numbering shall begin on the Approval Signature page. The Approva Signature, Revision Record,
Effectivity, and Table of Contents pages shall be numbered using lower case Roman numerals. The Approva Signature
page shall be numbered "ii," with the pages through the Table of Contents numbered sequentially. The page beginning with
Section 1, SCOPE, shall be numbered as page "1" using Arabic numerals. The subsequent pages of the IRD, including
appendices, shall also be numbered sequentially using Arabic numerals.

20.1.6 Paragraphing. This appendix uses the terms section, subsection, and paragraph in discussing the structural
requirements for an IRD. The terms section and subsection are used in the conventional sense. The use of the term
paragraph isfar more liberal, and can mean a single paragraph or multiple paragraphs that are subparagraphs of amain
paragraph. The author of an IRD shall subparagraph as necessary to present interface requirementsin alogical, concise, and
understandable manner. All subparagraphs shall be numbered. All requirements are to be structured such that only one
"shall" appearsin an uniquely identifiable text entity.

20.1.6.1 Reference publications. IRDs should reflect the latest version of the documents, or the date of the documents that
are under contract. When requirements are contained in reference documents the author will have to specify the extent
(tailoring) of the requirements and additionally specify the verification methods for these requirements. Assure that when
lower level documents are cited that the choices and options are clearly indicated.
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20.2 IRD publication requirements. The following publication requirements shall apply to all facility-type IRDs.

20.2.1 Covers. Coversfor IRDs shall be in accordance with the format presented in Figure 20-2. IRD covers shall be
produced using FAA WA Form 4510-1. The IRD title shall identify the interfacing facility/subsystem.

20.2.2 Approval Signature Page. The Approva Signature page shall be the first interior page of an IRD, and be in
accordance with the format presented in Figure 20-3.

20.2.3 Revision record. The Revision Record page shall be in accordance with the format presented in Figure 20-4. The
"REVISION LETTER" column shall show the revision letter assigned at the time of each incorporation. The
"DESCRIPTION" column shall briefly describe the change that was incorporated. Inthe "DATE" and "ENTERED BY™
columns, approval signatures shall be affixed and dated for each revision letter entry.

20.2.4 Effectivity. Effectivity pages shall not be included in IRDs. The location of equipment will be specified in NAS
System Specification (NAS-SS-1000), Volume 1 Appendix I1.

20.2.5 Table of Contents. The Table of Contents shall outline the contents of the document by sections and paragraphs.
Their respective title and page number shall be listed in parallel columnsin the order in which they appear in the document.
The Table of Contents shall be in accordance with the sample format presented in Figure 20-5.

20.3 Section 1, SCOPE. The contents of this section shall be as defined in the following paragraphs.

20.3.1 Subsection 1.1, Scope. The scope shall consist of a brief summary of the contents of the IRD and its intended
purpose. At aminimum, the scope shall contain the following sentence: "This IRD provides the requirements for an
interface between the [facility] and the [subsystem].”

20.3.2 Subsection 1.2, Facility/Subsystem responsibility list. The facility/subsystem responsibility list shall appear
immediately after the scope. It shall consist of alist of the interfacing facility/subsystems with their respective common
names and the responsible FAA project offices.

20.4 Section 2, APPLICABLE DOCUMENTS. Applicable documents shall be listed in accordance with FAA-STD-005.
The contents of this section shall be as defined in the following paragraphs. All document citations shall contain the
identification of the specific issue of the cited document.

20.4.1 Subsection 2.1, Government documents. Government source documents (standards, specifications, publications,
etc.) referenced in the IRD shall be listed. Other IRDs referenced by this IRD shall be listed in this subsection under the
category "OTHER PUBLICATIONS."

20.4.2 Subsection 2.2, Non-gover nment documents. Non-government source documents referenced in the IRD shall be
listed.

20.5 Section 3, INTERFACE REQUIREMENTS. This section of the IRD shall specify the general, physical, and project
unique interface requirements between afacility and a subsystem. Requirements shall be specified only to the extent
necessary to ensure adequate interface design. Figure 20-6 shows an example interface requirements section.

20.5.1 Subsection 3.1, General requirements. This subsection shall contain the following statements: " The [subsystem]

equipment shall be installed in the [facility] and will require space, heating, ventilation, and air-conditioning (HVAC).
Safety, security, and environmental requirements are specified in FAA-STD-032 and FAA ORDER 1600.54."
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20.5.2 Subsection 3.2, Physical requirements. This subsection shall specify the physical requirements of the interfacein
terms of envelope (space), electrical (power), and environmental (HV AC) requirements. These physical requirements shall
be asillustrated in Figure 20-7. In some instances it may be advantageous to use text, as identified in the following
paragraphs, to specify requirements in addition to the data tables. Project unigue requirements necessary to ensure proper
operation of the physical aspects of the interface shall also be specified. Performance and tolerance requirements shall be
specified to the extent that they are appropriate to the functional requirement being specified.

20.5.2.1 Paragraph 3.2.1, Envelope. This paragraph shall specify the envelope, footprint, location and orientation
reguirements necessitated by the interface. Minimum and maximum space requirements of subsystem/equipment items
shall be specified to ensure compatibility with associated facilities and to mitigate possible detrimental interaction. The
impact of accessibility, environmental, and envel ope factors on the interface shall be taken into account when specifying
interface location and orientation. Adequate space to allow for maintenance access shall also be specified. Figure 20-8
illustrates an example of the location, space, and orientation information. Unless the exact quantities, sizes, and locations of
equipment can be specified to exact and relative scale, equipment layouts should not be included in thisfigure. In the
absence of a detailed scaled equipment layout the figure should specify the boundary of the allocated space with square
footage, and columns indicated (when applicable).

20.5.2.2 Paragraph 3.2.2, Electrical. This paragraph shall specify the electrical requirements/characteristics necessary to
ensure both the compatibility and the capacity of the electrical power supplied by afacility to a subsystem. The following
electrical factors shall be considered in specifying the electrical power requirements.

a. Vol t age

b. Frequency (all power frequencies are 60 Hz +/- 2%

C. Current

d. Transients (voltage, current, inrush current, and harnonic distortion)
e. Polarity (+/- for DC only), nunber of phases, and phase rotation.

f. Power, kil ovoltanperes (kVA), and power factor (lagging or |eading)

Tolerances/ranges shall be included when specifying quantitative values. The range(s) of electrical power loading that will
be placed on the facility by all potential modes of subsystem operation must be considered. Figure 20-9 illustrates an
example of apower connection interface diagram.

20.5.2.3 Paragraph 3.2.3, Environmental. This paragraph shall specify the environmental requirements/characteristics
necessary for the facility to support subsystem operations. The following environmental factors shall be considered in
specifying the environmental requirements.

a. anbi ent tenperature of operations

b. relative humdity
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C. cooling | oad subsystem | oads to be inposed on the facility

d. heating | oad subsystem | oads to be inposed on the facility

20.5.3 Subsection 3.3, Project unique. This subsection shall specify unique subsystem requirements that 1) the facility
must provide to the subsystem in order for the subsystem to operate as designed and 2) is a service/requirement not
typicaly provided by afacility. Included among the project unique requirements would be specialized structural supports,
special grounding, bonding, or shielding requirements; power conditioning requirements; special lighting; raised flooring;
noise abatement; specialized subsystem water or forced air cooling; and security/accessibility requirements.

For example, "The ASDE-3 antenna subsystem, consisting of a radiating assembly, radome/rotodome, pedestal, rotating
joint and other components mounted on top of the Air Traffic Control Tower (ATCT) cab shall not impart a dead |oad
greater than 3300 pounds to the structure.”

20.6 Section 4, QUALITY ASSURANCE PROVISIONS. This section of the IRD shall specify the process of
verification for interface requirements presented in Section 3 of the IRD. For requirements specified in an external
reference, refer to Section 10.1.6.1 for verification methodology.

20.6.1 Subsection 4.1, General. This subsection shall contain the following statement: "V erification shall be in accordance
with Table [4-x], Verification Requirements Traceability Matrix (VRTM)." Verification levels and methods implemented
inthe VRTM are defined in the following paragraphs.

20.6.2 Subsection 4.2, Responsibility for verification. This subsection shall contain a statement to the effect that the
government has responsibility for developing and implementing the verification of requirements for each project. The
government may delegate verification activities to other organizations, independent contractors, and/or the major prime
contractor.

20.6.3 Subsection 4.3, Special verification requirements. This subsection of the IRD shall list and describe any special
verification requirements necessary to verify the technical requirements imposed by Section 3, Interface Requirements, of
the IRD.

20.6.4 Table [4-X], Verification Requirements Traceability Matrix. Each IRD shall contain aVRTM that conforms to
the format specified by Figure 20-10 and with contents that provide verification of each technical requirement contained in
Section 3 of the IRD. If Section 3 of the IRD references an appendix of the IRD for requirements, each requirement
contained in the appendix of the IRD shall also be listed in the VRTM with the appropriate verification. Only those
verification methods used in the VRTM shall be identified at the top of the VRTM and defined in the following paragraphs.

20.6.5 Subsection 4.4, Verification levels and methods. The levels and methods of verification appropriate for use in the
VRTM, presented in Section 4 of the IRD, are defined in the following paragraphs.

20.6.5.1 Paragraph 4.4.1, Verification levels. The three levels of verification are: Subsystem, Integration, and Site. All
requirements imposed by Section 3 of the IRD shall be verified at one or more of these three levels.

a. Subsystem-level. Thislevel of verification is usually accomplished at the contractor's facility and culminatesin
the formal acceptance of a contractual end-item.

b. Integration-level. Thislevel of verification is conducted at the FAA Technical Center, or a akey site. The
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verification conducted will determine if the hardware, software, or subsystem to be deployed for site installation will
perform in aNAS environment and in accordance with NAS system-level operational and functional requirements.

c. Site-level. Thislevel of verification is usually performed at the designated site. The verification portion of the
subsystem installation and checkout will emphasize demonstration of the overall system performance requirements.
It includes the demonstration of an end-item, subsystem and/or system, the final acceptance demonstrations, and
commissioning activities.

20.6.5.2 Paragraph 4.4.2, Verification methods. The four verification methods that can be used at any of the three
verification levels are as follows.

a. Inspection. Inspection is a method of verification to determine compliance without the use of special |aboratory
equipment, procedures, or services, and consists of a non-destructive static-state examination of hardware, software,
and/or technical data and documentation.

b. Test. Test isamethod of verification wherein performance is measured during or after the controlled application
of functional and/or environmental stimuli. Quantitative measurements are analyzed to determine the degree of
compliance. The process uses standardized laboratory equipment, procedures, and/or services.

c. Demonstration. Demonstration is a method of verification where qualitative determination of propertiesis made
for a configuration item, including software and/or the use of technical data and documentation. The items being
verified are observed, but not quantitatively measured, in a dynamic state.

d. Analysis. Analysisis amethod of verification where hardware or software designs are compared with known
scientific and technical principles, procedures, and practices to estimate the capability of the proposed design to
meet the mission and system requirements.

20.7 Section 5, PREPARATION FOR DELIVERY. This section is not applicable to facility type IRDs.

20.8 Section 6, NOTES. This section of the IRD shall contain information of ageneral or explanatory nature. No
requirements shall appear in Section 6. It shall contain information designed to assist in determining the applicability of the
IRD.

20.8.1 Subsection 6.1, Operational concept. This subsection shall contain information relative to the use of the
configuration item covered by the IRD. A brief summary of the functions of the subsystem relative to the interfacing
subsystem should be included.

20.8.2 Subsection 6.2, Definitions. This subsection shall define all non-standard terms used in the IRD. Terms that are
defined in FAA-STD-025, section 6.1, shall have the sasme definition in the IRD.

20.8.3 Subsection 6.3, Abbreviations and acronyms. This subsection shall define all abbreviations and acronyms used in
the IRD. Entriesthat are defined in FAA-STD-025, section 6.2, shall have the same definitionsin the IRD.

20.8.4 Subsection 6.4, Key word index. This subsection shall list any key words or phrases used in the IRD for reference
to the interfacing facility/subsystem.
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FACILITY IRD FORMAT OUTLINE
COvEr Page
Approval Signahre Page
Revision Record
Effectr7ly Fage
Table of Corderits
1 SCOFE
11 SCope
1.2 Facilfy /Sihgydemn regponsbilty it
2 AFFLICABLE DOCUMENTS
21 Govertiment  dooaments
22 Mon-govertinerd docments
3. INTERFACE REQUIREMENTS
31 treteral recuiretnerds
3.2 Fropsical recuatererts
321 Erreelope
322 Electrical
323 Errirormental
3.3 Froject ricgae
4, QUALITY ASSURANCE FROVISIONS
4.1 Greneral
4,2 Regonsihility  for werification
4,3 Hpecial werification reduirermerts
4.4 Verification lewels and methods
4.4.1 Verification levels
4.4.2 Verification methods
o FREFARATION FOR DELIVERY
&, NOTES
&1 Operational concept
8.2 Defitiomns
8.3 Abbreviations
&4 Eey word tudex

Figure 20-1. IRD Format Outline (Facility Type)
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[IED Humiber]
[Fer Letter]
[Dvate]

U.S. Department of Transportation

Federal Aviation Adminismradon

Interface Requirements Document

[Intetfaring  Facility ¢ Imterfacing Subsystem ]

Figure 20-2. IRD Cover Page (FAA WA Form 4510-1)
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[IRD Mnrber]
[Rewr Letter]
[Date]
INTERFACE REQUIREMENTS DOCUMENT
AFFROVAL SIGNATURE PAGE
[rterfacing Facility 7 Interfacing  Subsystern]
APFROVAL SIGHNATURES
PARTICIFANT NANME DATE

[Fau:mt_gr Sg,rstfm Engmeer g

g anizating)

[Hubsydem  Crgarnzang

[ A Transmon and Implemerta-

tinry Crgarizatiog]

Figure 20-3. IRD Approval Signature Page
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TRD Rumbe]
[Rev Letter]
[Date]
REVIRION RECORD
REV [l DR RIPTTON Dals BNTERBLN BY
LETTER
TREvET o] [ETET Sy of (hge [CCD aproval ] TNE of perem oiTg, |

nchiding IR mriber] document]

Figure 20-4. IRD Revision Record
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[IED Huriber]
[Fer Letter]
[Drate]

TABLE ©F CONTENTE
Baragraph Page
1. SCOTE 1
11 Srope 1
12 SubsystemAacility  responsibility Tist 1
a2, SPPLICAELE DOCTTHMENTS 2
21 CGoremmert documerts 2
a2 Non-goremment  docurments 2
3 INTERTACE REQUIREMENTS 3
il Vieteral  requirerments 3
ia Prysical requirements 3
321 Ermrelope 3
3211 Location and oriertation 3
i2lz2 Hoor Loading 3
3213 Poirt Loads 3
322 Electrical 3
323 Etnr ranmental 12
3231 Thenmal 12
idaz Heat generation 12
33 Project urmique 12
4, QUALITY ASSITEANCE FROVISIONS 14
3 PRERAEATION ©F DELIVERY 15
& NoTES 16
6d OUperational  concept 16
fa Defirntions 16
63 Shbreviations and acrormyns 16
64 Eey wond index 16

Figure 20-5. Example IRD Table of Contents
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il

32

3211

I

3213

3231
E
i3

INTEREACE REQUIREMENTS

General requietnents . The WARF shall be nistaled o ARTCC: and shall Tequire essential power, cridral power, hest
Tz, wentibdion, and af conditondng [HVRC). Safety, securdy and emrronmenta] Tequiements are speeified o FAd-
STD032 and Bavd COrder 160054,  Those faciliy o subspsierm  ierfaces requied for equipment fstadbtions  sTe den-
Hfied. hered.

Fhysical .
Eprelope | The WARF equivment width, snd depth shall not exeeed the dimensions  ssreferenced o Tablk 3-1

Lovation and orentedion |, The WARF equiprment supplied shall be mounted o the fiost floor control moom and, the Au-
rmaton Wing Basernent [AWE] a5 showm 1 Fipmes 3-1(a—~c] and shall be mourted. o wihstand, Jeal sekmi condt
Hons.

L Cobiets and frames shall be desimed for an soretage weltht détrcdomion  of foor badhg ot exceed
125 bbg. feet

Dot Loads , The WARE shall haare no podt oad that excesds 1000 b.Aq. nch ower ad squate foot area for each shgk
cahinet and Tack.

Ekectrical,

w The WARFE processng equpment and worh steiion shall connect o the crideal poweer systerm of the ARTCC as

specitied 1 Fipme 3-2a and Fipme 3-Ih.

The WARF Briefing Terrmiak shall connect o the power sysern of the ARTCC a5 specified o Fipme 3-2e.

Hequpment ¥ connected ushg each of thoee phases of the erdical power systern, then abalanced bad shall be

madteded on each of the foee phases.

Tian antenna ¥ nslled, the de—irer shall be connected 1o the essential poer.

The mterface power shollbe prowided by the faciliy eonsktng of a3—phase power panel and creuk proecton  for

3 exouds of 30 armperes, 3 poles each.

The power consurnption  of the worksedion  equipment, beated o the Control Wang Fist Fhor, shall not excesd

fhe walies shown @ Tehlk 3-TT

L The power consumption  of the Brefing Tenminal equiment, beated 1 the E-Comples, shall not exceed the wal
ues showm o Tahle 3-10

h.  The power consumpton  of the processig equipment beaed o the Aofomston Wing Basement shall not excesd
fhe walies showm @ Table 3-T0

i The power consumption  of all the WARF equipment together shall not exeeed the walies showm o Tehle 3-T0

i Crideal power Tequiernents shall e 1 accordance wih Favh Orders 60502, and FAs-G-2100, paragraph 3.3.2
and. i subparagraphs.

Erconmenta] |
Thepmal, The WARF subsystem  shall operste wihn the parameters shown @ Tabk 3-I0

"o

L

.

Heat qeneragion , The WARTE heat generation shadl not excesd the vales shown & Teble 3-I0
Eroject unigue . Mot Applizahle.

Figure 20-6. Example I nterface Requirements Section

Table 3-1. WLLRE LTFEIOpE  TLeqLi FErmerts
COMPONENT OTY WIDTH DEPTH HEIZHT FEONT EEAR TNIT TOTAL
NAME (N {IH {IH CLEAR CLEAR SPACE SPACE
(TN (M} (=F) (=F)
WA EP Processor 1 2124 36 T 36 36 160 160
S ofstation 1 751 751
Etiefing Temina 15 g2 ape
Total Square Feet 323

N otes:

1. Access space isincluded.
3, Bwcess space 15 not included.,
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IEE'E E-ﬂ WEEP Eler:mﬁl Efqmrements
CEITICAL POWEE ESSENTIAL POWER
COMPONENT NAME oTY VoLl UNIT TOTAL VOLTS TNIT TGTAL
60 Hz kWA [ ATF2Y 60 Hz [ATY2N kWA
WARP Processar 1 120 174 174
Srarkstation 1 120 45 45
Etiefing Terminals 13 120 0136 234
|| Total Critical KWVA 225 | Total Essertial KWA 234
Table 3111 WARE FIVEIOHETTal RECUIEmerts
COMPONENT NAME QTY UNTT TOTAL AMBIENT CONDITIONS
HEAT HEAT ROOM TEMP | HUMID %
BﬁrEn}iR GE"HETW DEGF | DEGF | ERH | RH
(L) I (H) II (L |I (H)
WARP Procesat 1 50,00 50,500 60 o0 10 a0
W orkatation 1 13,200 13,200 60 o0 10 a0
Eriefing Terminal 15 4333 6,500 a0 ol 10 a0
Total BETU/HR 70,600

Figure 20-7. Example Envelope, Electrical, and Environmental Requirements Data Tables
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a7 L2

Equipment ERack

A30 &llocated Floor Space
160 Square Feet

Sutamation Wing

G32.5 L2a

Comtral g
L

drin
Wing

Handard ARTOC Eey Han

Hotes:

#  Loeation, space, and orientstion  may wary based on ARTCC effectiry.
b, Comer alhanumerics stewing—fhor  leaton comdiates.

e, AT eahkes sreTouted under the fher.

Foure 3-1a. LocaionfOrientationSVARP Processor (A5 E)

Figure 20-8. Example L ocation and Orientation Diagram
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Critical
Power
Panesl

Equipment Rack

Crrounding

- Facility § FPoint of Interface

- Sigmal

Hotes:
a. &1 cables are routed wnder the floor,

b. Powrer and ground cable routing will not exeesd. 300 feet,

Figure 3-2a, Imerfare DniagramSFARDASN B

Figure 20-9. Example Power Connection Interface Diagram

Table 4-1 Veriiicalim Recquiernerds Traceabilfty IlafrDx

D=Demonsation  I=Ingpection  A=Anakysis T=Ted H=Not Applicable

Secion 3 Requirernents Paragraph Reference

Verification Fhase and hMethod

SILbSyStETn
Lewel

Integration
Lewel

e
Lewel

Rernarks
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Figure 20-10. VRTM Format
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APPENDIX I
30. SUBSY STEM/SUBSY STEM AND SUBSY STEM/USER INTERFACE CONTROL DOCUMENT PREPARATION

30.1 General preparation requirementsfor 1CDs. The following general preparation requirements shall apply to all
subsystem/subsystem and subsystem/user ICDs.

30.1.1 ICD format. Each ICD shall conform, at a minimum, to the generic format presented in Figure 30-1 of this standard.
An appendix may be used to provide information in an ICD when the interface design details are lengthy or otherwise do not
fit the Figure 30-1 format. As explained in paragraphs 30.5.2.1 and 30.5.2.2, appendices shall aso be used to incorporate
relevant PICS for OSl profiles, and the 'equivalent’ of PICS for application profiles. If an item required by the Figure 30-1
format is definitely not applicable to the interface design, it shall be identified by use of the term "Not Applicable." Figures
shall be numbered using Arabic numerals for the second digit (i.e. 3-1, 3-2) and tables shall be numbered using capital Roman
numerals for the second digit (i.e., 3-1, 4-I).

30.1.2 ICD standards. ICDs shall be prepared in accordance with this appendix and FAA-STD-005. Drawings prepared to
document the interface design characteristics shall comply with FAA-STD-002 and MIL-STD-100, as applicable. Schematics
used in an ICD shall be drafted in accordance with MIL-STD-100 and shall utilize the symbology specified by |EEE 315 and
|EEE 315A. Clarity and legibility shall meet the reproducibility requirements specified in FAA-STD-023.

30.1.3 Basic approach. Interface design characteristics shall be documented by use of drawings, tables, and written text. As
used here, the term drawing includes figures, block diagrams, schematics, wiring diagrams, or any other form of government
or industry accepted graphic representation approved by the FAA for use in interface documentation. The ICD shall
completely document interface design characteristics, and shall show design compliance with specified interface requirements
including those imposed by referenced documents.

30.1.4 Item specific drawings and tables. Item specific drawings and tables may be used to document interface design
characteristics where the specified interface requirements are of sufficient complexity. Once asingle drawing or tableis used
inan ICD, it may be referenced from any paragraph that contains interface design characteristics documented by that drawing
or table. It is not necessary to reproduce the drawing/table for multiple references.

30.1.5 Header s. Each page of an ICD, including the front cover, shall contain a header in the upper right hand corner of that
page. Each header shall contain the ICD number and the date of the ICD. If the ICD is a draft document, the word "DRAFT"
shall follow the date and be represented in capital letters. ICD numbers shall be obtained from the FAA. If theICD isa
revision to abaselined ICD, the revision letter shall be included immediately under the ICD number by use of the word
"REVISION" in capital letters, followed by the revision letter of the ICD.

30.1.6 Page numbers. The cover of the ICD shall be considered to be the first page, although no page number shall appear on
the cover. Page numbering shall begin on the Approva Signature Page. The Approva Signature, Revision Record, Effectivity,
and Table of Contents pages shall be numbered using lower case Roman numerals. The Approval Signature page shall be
numbered "ii," with the pages through the Table of Contents numbered sequentially. The page beginning with Section 1,
SCORPE, shall be numbered as page "1" using Arabic numerals. The subsequent pages of the ICD, including appendices, shall
also be numbered sequentially using Arabic numerals.

30.1.7 Par agraphing. This appendix uses the terms section, subsection, and paragraph in discussing the structural
requirements for an ICD. The terms section and subsection are used in a conventional sense. The use of the term paragraph is
far more liberal, and can mean a single paragraph or multiple paragraphs that are subparagraphs of a main paragraph. The
author of an ICD shall subparagraph as necessary to present interface design in alogical, concise, and understandable manner.
All subparagraphs shall be numbered. All requirements are to be structured such that only one "shall" appearsin a uniquely
identifiable text entity.
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30.2 I CD Publication requirements. The following publication requirements shall apply to all subsystem/subsystem and
subsystem/user 1CDs.

30.2.1 Covers.

30.2.1.1 Coversfor subsystem/subsystem I CDs. Covers for subsystem/subsystem ICDs shall be in accordance with the
format presented in Figure 30-2. ICD covers shall be produced using FAA WA Form 4510-1. The subsystem/subsystem |CD
title shall identify the interfacing subsystems. In the case where the number of interfacing subsystems precludes listing each in
the title, a generic title may be used.

30.2.1.2 Coversfor subsystem/user 1CDs. Covers for subsystem/user ICDs shall follow the same rules as in paragraph
30.2.1.1 except that the second occurrence of the word "subsystem™ of Figure 30-2 shall be replaced with the word "user"”.

30.2.2 Approval Signature Page. The Approva Signature page shall be the first interior page of an ICD, and bein
accordance with the format presented in Figure 30-3. For fielded systems, modifications and revisions will be documented and
controlled by the Regional Configuration Control Boards.

30.2.3 Revision record. The Revision Record page shall be in accordance with the format presented in Figure 30-4. The
"REVISION LETTER" column shall show the revision letter assigned at the time of each incorporation. The
"DESCRIPTION" column shall briefly describe the change that was incorporated. In the "DATE" and "ENTERED BY"
columns, approval signatures shall be affixed and dated for each revision letter entry.

30.2.4 Effectivity. Effectivity pages will not be included in ICDs. The location of equipment will be as specified in NAS
System Specification (NAS-SS-1000) Volume I, Appendix I1.

30.2.5 Table of Contents. The Table of Contents shall outline the contents of the document by sections and paragraphs. Their
respective title and page number shall belisted in paralel columnsin the order in which they appear in the document. The
Table of Contents shall be in accordance with the sample format presented in Figure 30-5.

30.3 Section 1, SCOPE. The contents of this section shall be as defined in the following paragraphs.

30.3.1 Subsection 1.1, Scope. The scope shall consist of abrief summary of the contents of the ICD and its intended purpose.
At aminimum, the scope shall contain the following sentences. "This ICD provides the design characteristics for an interface
between the [subsystem] and the [subsystem]. This ICD satisfies the interface design requirements contained in [requirements
document number and title]." For a subsystem/user ICD, the second occurrence of "subsystem” should be replaced with

user-.

30.3.2 Subsection 1.2, Subsystem responsibility list. The subsystem responsibility list shall appear immediately after the
scope. It shall consist of alist of the interfacing subsystems with their respective common names and the responsible
contractor/FAA program office for the detailed design specification. For subsystem/user ICDs, it is not necessary to list al the
subsystems that could be replaced by the word "user".

30.4 Section 2, APPLICABLE DOCUMENTS. Applicable documents shall be listed in accordance with FAA-STD-005.
The contents of this section shall be as defined in the following paragraphs.

30.4.1 Subsection 2.1, Gover nment documents. Government source documents (standards, specifications, publications, etc.)
referenced in the ICD shall be listed. Government interface documentation referenced by this ICD shall aso be listed here
under the category of "OTHER PUBLICATIONS."

30.4.2 Subsection 2.2, Non-gover nment documents. Non-government source documents referenced in the ICD shall be
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listed.

30.4.3 Subsection 2.3, Document Sour ces. This section shall list the names and addresses of organizations and the types of
documents they have available.

30.5 Section 3, INTERFACE DESIGN CHARACTERISTICS. This section of the ICD shall document the interface design
characteristics between subsystems. Performance and interface peculiar man-machine design characteristics shall also be
included. Design characteristics shall be documented to the extent necessary to define the characteristics of the interface
design and to show compliance with interface requirements.

30.5.1 Subsection 3.1, General Characteristics. This subsection shall distinctly identify the interfacing subsystems, the point
of interface, and functions/services provided by the interface. The connectivity between subsystems shall be specified as
illustrated in Figure 30-6.

30.5.1.1 Subsection 3.1.1, Computer-human interface characteristics. Describes any computer-human interface (CHI)
characteristics not specified elsewhere in the ICD.

30.5.2 Subsection 3.2, Functional design characteristics. This subsection of the ICD shall specify the functional design
characteristics for the interface as described in the following paragraphs. Functional design characteristics are for example
identified in three categories of interfaces: OSl-type (data); Anaog-type; and Discrete-type. Performance characteristics and
the tolerances those characteristics meet shall be documented to the extent that they are appropriate to the functional
characteristic being documented. This subsection, Functional design characteristics, isrequired in each ICD written to this
standard, and the contents will vary based on the purpose that the interface is intended to fulfill.

30.5.2.1 Subsection 3.2.1, Application Processes. This section and the following subsections apply to OSI-type interfaces.
Preparers of Analog and Discrete-type |CDs should advance to subsection 30.5.2.3 or 30.5.2.4 respectively.

Interfaces involving computer processing of user application information shall specify the Application Process(es) (AP) that
will be present in the interface between two subsystems (reference Section 6.1 for the definition of "Application Process'). For
a subsystem/user ICD, the APs that will be present in any interface involving the given subsystem shall be specified (reference
the definition of subsystem/user ICD). The requirements listed in the following subparagraphs shall be specified for
Application Processes to the degree that they are to be present. If the interface utilizes a given AP process that has an entry
contained in aNAS application process standard, then the associated requirements list with all options specified should be
placed in an appendix to the ICD. This requirements list (with all options specified) can be referenced wherever applicable in
order to satisfy the requirements specified in paragraphs 30.5.2.1.1 through 30.5.2.1.6. If some of the information specifying
the AP for an ICD is contained in another ICD, then this second ICD may be referenced. If such referencing is performed, the
relevant portions of the referenced ICD shall be specified. As an example, it may be convenient for agiven ICD to reference a
particular subsystem/user ICD. The ICD writer may choose to copy appropriate requirements lists contained in an appendix to
the referenced ICD into an appendix of the referencing ICD.

30.5.2.1.1 Subsection 3.2.1.1, Identification of each Application Process. (OSl-type interfaces only) Identify and describe
each AP that utilizes the interface. A descriptive name may be provided.

30.5.2.1.2 Subsection 3.2.1.2, Types of servicerequired by the Application Process. (OSI-type interfaces only) Describe
the kind of service(s) required by the AP (e.g. message transfer, file transfer, data base inquiry, weather graphics, surveillance,
sensor, etc.). Specify the National Airspace System (NAS) category of service; critical, essential, or routine.

30.5.2.1.3 Subsection 3.2.1.3, Information units. (OSI-type interfaces only) Identify the units of information that may be
transferred across the interface between two subsystems (e.g. messages, requests, acknowledgments, files, sensor and
surveillance data messages, error messages, control messages, reports, etc.). If message type numbers have been associated
with the information units, they should be listed to provide traceability. Specific information unit types (e.g. specific message
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types) should be identified. Specify the following requirements for each information unit.

a. Information code/structure - Identify the representation and structure of the information exchanged between the APs
(e.g. ASCII, binary, graphic, etc.) Include the format for each information unit specifying the fields and field lengths.
This may beindicated in an appendix.

b. Information unit segmentation - Specify any segmentation required of the AP for each information unit. Include the
maximum and minimum information unit sizes.

c. Information flow - Indicate the direction of flow of each information unit (e.g. indicate initiator/responder of the
information unit. Describe the procedures for initiating and responding to each information unit.

d. Frequency of transmission - Indicate scheduled and unscheduled information unit transfer (include the times for the
scheduled transfers and the average number of transfers per unit of time for the unscheduled transfers). Include
maximum requirements that can occur (e.g., peak transmission frequency).

e. Responses - Indicate if responses (including acknowledgments) are required for specific information unit transfers.
Specify the response (e.g. the specific information unit type) and the response timer values. Indicate the maximum time
allowed for receipt of an expected response.

30.5.2.1.4 Subsection 3.2.1.4, Quality of Service (QOS) (OSl-type interfaces only) Quality of service parameters are the end-
to-end services required of OSI as defined in FAA-STD-039. These can include:

a. Priority - Indicate the relative importance of each information unit type in relation to other unit types processed by
communicating NAS APs. NAS applications shall use the AP priority indicators specified in FAA-STD-043 in this
section when exercising the priority option specified in application layer protocol standards used by the NAS. The
information priority capabilities of the lower OSI layers have nothing to do with AP information priority.

b. Security - Indicate any security requirements such as protection from unauthorized access to specific information.

c. Residual Error Rate - Indicate the residual error rate as the ratio of total incorrect, lost and duplicate data units to the
total data units transferred across the network service boundary during a measured period.

d. Transfer time constraints - Specify any performance requirements for the Application Process(es). Include any
maximum transfer times for each information unit.

e. Throughput - Indicate the throughput as the number of bytes of user data transferred over a given timeinterval.

30.5.2.1.5 Subsection 3.2.1.5, AP Error handling. (OSI-type interfaces only) Error handling procedures of the AP should be
specified asrequired. Clarify what constitutes an error condition. The error handling capabilities of the lower OSI layers are
assumed to be unrelated to the AP error handling process.

30.5.2.1.6 Subsection 3.2.1.6, Interface Summary table. (OSI-type interfaces only) An interface summary table (reference
Figure 30-7) shall be used to establish associations between the messages that flow across the interface and the functions
(Application Processes) by each of the interfacing subsystems. The interface summary table shall consist of three columns.
The left column shall list the Source, AP, and the subprocesses. The middle column shall contain the names of the messages
associated with a subprocess and the reference paragraph. The right hand column shall list the Sink, the AP, and the
subprocess. Provide the following information for the interfacing subsystems listed in the interface summary table.

a. For each cooperating source and sink function that requires interconnection support, the interface summary table
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shall designate an AP by name and a matching AP, for the interfacing subsystems.

b. For each AP, the interface summary table shall designate a set of one or more Application Entities corresponding to
subfunctions that originate or terminate specific data communications. For convenience, the Application Entities should
be sequentially numbered as a subset within the Application Process numbering.

c. For each pair of Application Entities, one or more specific message shall be listed. Each message shall represent a
functional link between a pair of subprocesses listed as the logical interface for the two subsystems.

d. For any Application Process, Application Entity, or message that cannot be identified, entriesin the table shall be
marked "TBS".

30.5.2.2 Subsection 3.2.2, OSl -type (data) interface. Functional characteristics shall be documented for an OSl-type
interface, where applicable, for each layer of the International Organization for Standardization (I1SO)/OS| model invoked.
Appendix VI provides a description of these layers. FAA-STD-039 establishes a data communications architecture and
containsalibrary of NAS OSl profiles and associated PICS proformas and PRLs. The architecture defined in FAA-STD-039
is based on the seven layers of the OSlI model. This subsection of the ICD shall be written in accordance with FAA-STD-039
and Appendix VI.

The ICD must contain relevant PICS in appendixes. In many cases, these PICS can be constructed by filling out the PICS
proformasin FAA-STD-039. If the desired profile is not an entry in FAA-STD-039, then the ICD writer must construct the
PICS. Guidance for the development of profiles, PRLs, and PICS proformasis provided in ISO/IEC DIS-9646-7 and ISO TR
10000-1. If some of the information specifying the interface for an ICD is contained in another ICD, then this second ICD may
be referenced. If such referencing is performed, the relevant portions of the referenced ICD shall be specified. (As an example,
it may be convenient for agiven ICD to reference a particular subsystem/user ICD. The ICD writer may choose to copy
appropriate PICS contained in an appendix to the referenced IRD into an appendix of the referencing ICD.)

The contents of this subsection, shall address the following items.

3.2.2.1 Application Layer

3.2.2.2 Presentation Layer

3.2.2.3 Sessi on Layer

3.2.2. 4 Transport Layer

3.2.2.5 Net wor k Layer

3.2.2.6 Data Link Layer

3.2.2.7 Physi cal Layer

3.2.2.7.1 DTE to DCE | nterconnection
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3.2.2.7.2 DTE to DCE I nterconnection with Intermnmedi ate Equi prment
3.2.2.7.2.1 DTE to I nternedi ate Equi prent

3.2.2.7.2.2 DCE to | nternedi ate Equi pnent

3.2.2.7.2.3 DTE to DTE

30.5.2.3 Subsection 3.2.3, Analog-type interface. The functional characteristics for an analog-type interface in accordance
with FAA-STD-029 shall document the number of analog signal paths required in each direction; the nature of the signals (e.g.
voice band audio); functional characteristics for switching, control, and supervisory signaling; and the common electronic
characteristics of the analog signals to be accommodated by the communications link or network that serves the interface (e.g.
frequency bandwidth, impedance, signal level, noise and distortion limits, etc.). Any other characteristics (for signa
processing, signaling, call set-up, etc.) that pertain to the analog portion of the interface shall aso be documented.

30.5.2.4 Subsection 3.2.4, Discrete-type interface. The functional characteristics for a discrete-type interface in accordance
with FAA-STD-029 shall document the number of control signal paths to be used in each direction; functional characteristics
for switching, signaling, etc.; functions controlled on each signal path (e.g. "receiver mute" or "automatic gain control"); the
common electrical characteristics (e.g. voltage, polarity, rise time, frequency, pulse rate, etc.) to be accommodated by the
communications link or network which serves the interface; and any other characteristics that pertain to the discrete control
signal portion of the interface.

30.5.2.5 Subsection 3.2.5, Interface design characteristicstable. In addition to documenting the functional characteristics of
the interface in the textual format required by the previous paragraphs, interface functional characteristics shall also be
summarized in an interface design characteristics table or matrix. The interface design characteristics table will serve asa
"quick-look" reference. Included shall be message identification (e.g. number, name, etc.); format type; message sizes
(whether fixed or variable lengths); frequency/rate of transmission. The reference source for messages mandated by
international treaties, agreements with government agencies, etc. shall also be included (reference Figure 30-8).

30.5.3 Subsection 3.3, Physical design characteristics. In certain cases where one or more of the subsystems supplies

el ectrical/mechani cal/environmental support to another subsystem, the physical design characteristics must be documented in
an ICD as described in the following paragraphs. Performance characteristics and the tolerances those characteristics meet
shall be documented to the extent that they are appropriate to the functional characteristic being documented. Interfacing
subsystems shall be specified in their installed (or "mated") condition. In addition, the "halves' of the interface shall be
separated and specified in detailed views. Only that portion of the hardware that is applicable to the interface needs to be
identified. Each component or part shall be identified with the participant responsible for supplying it.

30.5.3.1 Paragraph 3.3.1, Electrical power/electronic characteristics. This paragraph of the ICD shall document the
electrical power/electronic characteristics associated with the interface. Electrical power characteristics are those which relate
to the transfer of primary-type power between subsystems. Electronic characteristics are those which relate to the process of
signaling, controlling, or transferring information. Interconnecting cables shall be identified by reference number and supplier.

30.5.3.1.1 Subparagraph 3.3.1.1, Connectors. This paragraph of the ICD shall document the connectors used in the
interface. The mechanical characteristics to be documented shall include size, pin/socket configuration, keyway indexing and
tolerance, materials, finish, and torque. Electrical characteristicsto be documented shall include pin-to-pin isolation,
breakdown voltage, contact resistance, dielectric properties, conductivity, and bonding. Connectors shall be specified in their
"mated" condition with the wiring configuration of each half defined. Signal/function-to-pin assignments shall be defined for
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each connector half to assure proper connection of the circuitsinvolved. All wires, including jumpers, splices, spares, etc. shall
be identified. All unconnected pins, including uninstalled pins, shall aso be identified. These documented characteristics may
be satisfied through the use of a combination of drawings, tables, and written text.

30.5.3.1.2 Subparagraph 3.3.1.2, Wire/cable. This paragraph of the ICD shall document wire type, American Wire Gauge
(AWG) conductor size, conductor material, jacket material, insulation voltage rating, color code, etc. Wire lengths, maximum
resistances, cable capacitance, characteristic impedance, etc., shall also be documented. When cable routing is critical to
maintain electromagnetic compatibility or pulse isolation, special notes, twist characteristics, views etc., shall be included.

30.5.3.1.3 Subparagraph 3.3.1.3, Electrical power/electronic referencing (grounding). This paragraph of the ICD shall
document how each circuit is connected to the common electrical reference(s) for power and signals. This paragraph is
required only if the subject material is not specified in the physical layer.

30.5.3.1.4 Subparagraph 3.3.1.4, Fasteners. This paragraph of the ICD shall document the fasteners to be used to assemble
interfacing components. Characteristics to be documented shall include head type, size, diameter, tolerance, thread definition,
length, material, finish, and torque/installation values.

30.5.3.1.5 Subparagraph 3.3.1.5, Electromagnetic compatibility. This paragraph shall document the specific limitson
signal transmission characteristics, radar interference, and communications interference.

30.6 Section 4, QUALITY ASSURANCE PROVISIONS. Section 4 shall contain the following statements for OSI-type
interfaces:

a. "Each project is required to perform conformance testing."

b. "Each project is required to performinteroperability testing at an FAA-
approved test

facility."

30.7 Section 5, PREPARATION FOR DELIVERY. This section of the ICD shall document any specia preparations for
delivery.

30.8 Section 6, NOTES. This section of the ICD shall contain information used to describe unique operational concepts or
exceptional details that amplify implementation of the operational concept contained in the requirements documents.

30.8.1 Subsection 6.1, Definitions. This subsection shall list the definitions of unusual technical terms used in the ICD.

30.8.2 Subsection 6.2, Abbreviations and acronyms. This subsection shall contain a definition of all abbreviations and
acronyms used in the ICD.

30.8.3 Subsection 6.3, Key word index. This subsection shall list any key words or phrases used in the ICD for reference to
the interfacing subsystems.
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Figure 30-8. Example Interface Design Characteristics Table
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APPENDIX IV
40. INTERFACE REVISION PREPARATION

40.1 Interface Revision (IR) applicability. An IR shall be used to change an Interface Requirements
Document (IRD) or an Interface Control Document (ICD). Reasons for originating an IR include:

a. Corrections to drafting or typing errors;

b. Improving or expanding interface requirements/definition;

c. Adding information to complete an incompl ete document;

d. Bringing a document into accordance with actual design or operation;

e. Incorporation of requirement or design changes to resolve interface incompatibility; and
f. Documenting changes in interfaces.

40.2 General preparation requirementsfor |Rs. The following general preparation requirements shall
apply toall IRs.

40.2.1 IR format. Sheet 1 of an IR shall conform to the format illustrated in Figure 40-1. Any additional
IR pages required shall use the continuation form illustrated in Figure 40-2. Plain 8-1/2 by 11 or larger
pages may be used to replace complete pages or to change large pictorial areas.

40.2.2 Standard IR information. In addition to the IR change description identified in paragraph 40.2.3,
al IRs shall contain "standard information". Requirements for the generation of thisinformation are
outlined as follows. Each block in Figures 40-1 and 40-2 reflect the following paragraphs which describe
the entries to be made in the respective block.

40.2.2.1 Document number. The number of the document being revised.
40.2.2.2 Document title. Thetitle of the document being revised.
40.2.2.3 Document page/vol number. Document volume and/or page number as applicable.

40.2.2.4 IR number. An IR number may be used only once. The same number shall appear on each
sheet of the IR.

40.2.2.5 IR page. The sequence number of the IR page. On page one only, '1' will be followed by the
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total number of pagesinthe IR (e.g. 'l of 10'). On asingle page IR, use "1 of 1".

40.2.2.6 Revision letter. Thisblock shall be left blank. At the time of IR incorporation the document
originator shall identify the revision letter under which the IR was incorporated.

40.2.2.7 Approval blocks. The IR originator and the same approval signatures as required on the
document, listing the IR originator first.

40.2.2.8 Reason. This block shall contain a concise description of the reason for the IR.

40.2.3 IR change description. The body of the IR shall contain a detailed description of the changesto
be made to the document. Each change shall be itemized, by number, on the IR form. The identifier and
location of each change shall be specified; for book-form documents specify the page, paragraph, figure,
etc. Change descriptions to drawings, figures, etc. shall be identified in detail. Previously unincorporated
IRs shall be referenced if the change affects or cancels something added/changed by those IRs.

An accurate description of each change shall be specified with any special instructions for site
Incorporation:

a. If the change modifies an existing interface description, both the old and new configuration
shall be identified using the words "was'and "now,"respectively.

b. When an entire paragraph is to be changed the following instruction shall be used: "Revise
paragraph to read as shown".

c. If the change involves new information only, the instruction word "delete" shall be used.

d. If acomplete revision is to be accomplished the following instructions shall be used:
"DOCUMENT COMPLETELY REVISED" or "PREVIOUS RELEASE ISOBSOLETE".

40.2.3.1 IR reference notes. IR references shall be used when it is necessary to include instructions or
information on an IR other than the actual document change itself. The reference material shall be
identified as IR reference only; not for incorporation in document change'. IR reference material shall
not be incorporated.

40.2.3.2 Book-form replacement pages. If achange involves most of a book-form page, a replacement
original page may be prepared and included as part of the IR. The IR number and IR sheet number shall
be penciled in at the top of the page. When replacement pages are provided, the following instruction
shall be used in the IR change description: "Replace document page [X] with page [y] of the IR".

40.2.3.3 Oversize pages. If a change description for adrawing requires more space than is available on
the 8-1/2 x 11 IR form, larger pages may be used to supplement the IR. Pages used in this manner shall
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carry the IR number and an appropriate IR page number. Change descriptions made on supplemental IR
pages shall be referenced by appropriate instruction words on the basic IR form (e.g. "Make changes as
described on page 3 of thisIR"). At least a 1/2-inch margin shall be maintained on all sides of
supplemental IR pages.

[ORGAHIZATION | AFFROVED DATE ]
N AS vwOL HUMBER
[[NTERFACE REVISION K HUHEER
Departrnent of Tranhsportation
Federal Aviadion Administration K FAGE
REY LTH
DOCUMENT TITLE

Figure 40-1. Interface Revision Form
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APPROVED  |APPROVED IR NUMBER

(APPROVED  |APPROVED |DOCUMENT NUMBER DOC PAGENVOL NYMBER (IR PAGE

Figure 40-2. IR Continuation Form
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APPENDIX V
50. 1SO/OSI IMPLEMENTATION

The term Open System Interconnection (OSl) qualifies standards for the exchange of information among
systems that are "open" to one another. The fact that a system is open does not imply any particular
systems implementation, technology, or means of interconnection, but refers to mutual recognition and
support of applicable standards.

50.1 NAS OSl Profiles. The general structure of the OSI architecture described in FAA-STD-039
provides architectural concepts from which the Reference Model of Open Systems Interconnection has
been derived, making specific choices for the layers and their contents. FAA-STD-039 contains alibrary
of NAS OSl profiles, associated PICS proforma, and associated PRLs for NAS profiles. Using PICS
proformas and PRL s helps to ensure that the system conforms to the standards for which compliance is
claimed. This document is designed so that the IRD writer can copy the desired PICS proformas and
PRLsinto the IRD. Of coursg, it is possible that some modifications to the PICS proformas will be
necessary to guarantee proper network interworking. The adding of additional restrictionsto aPICS
proforma constitutes a profile specific PICS proforma. When a PICS proformaisfilled out with all
choices specified, it becomes a PICS. Therefore the appropriate PICS belongs in an appendix in the ICD.

50.2 Layersof the OSl Reference Model. The OSI Reference Model contains the following seven
layers:

a) the Application Layer (Layer 7);
b) the Presentation Layer (Layer 6);
c) the Session Layer (Layer 5);

d) the Transport Layer (Layer 4);

e) the Network Layer (Layer 3);

f) the DataLink Layer (Layer 2); and
g) the Physical Layer (Layer 1).

These layers areillustrated in Figure 50-1. The highest is the Application Layer and it consists of the
application-entities that cooperate in the OS| environment. The lower layers provide the services through
which the application entities cooperate. Layers 1 to 6, together with the physical mediafor OSI, provide
a step-by-step enhancement of communications services. The boundary between two layersidentifies a
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stage in this enhancement of services at which an OSI service standard is defined, while the functioning
of the layersis governed by OSI protocol standards [as given in FAA-STD-029 and FAA-STD-039].

50.3 Addressing OSI Layersin IRDs. In the functional requirements section of an Interface
Requirements Document (IRD) (reference Appendix |, Subsection 10.5.2) it is necessary to describe each
of the layersthat are used in the implementation. It would be preferred if each IRD list al seven layers. If
the design does not have or will not have one or more layers, it is a closed system. In treating those
absent layers the statement "This layer is not implemented” can be used. It isrequired that the IRD
containsin appendices all relevant PRLs and PICS proformas. (If the interface makes no restrictions on
how a particular PICS proforma may be answered, then it is not necessary to place this PICS proformain

an appendix; it sufficesto referenceit).
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Figure 50-1. OSI Basic Reference M odel
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APPENDIX VI

60. DEVELOPMENT GUIDE FOR INTERFACE REQUIREMENTS DOCUMENT (IRD) AND
INTERFACE REVISION (IR)

60.1.0 INTRODUCTION.

60.1.1 PURPOSE. This document has been developed as a brief introduction to the interface
management process, and as a guide for devel oping I nterface Requirements Documents (IRD) and
Interface Revisions (IR). It isintended for both new authors as well as those who have previously
developed IRDs and IRs.

60.1.2 SCOPE. This guide is not meant to be all encompassing, but it does include sources for obtaining
the information necessary for the development of IRDs and IRs and identifies the organizations with
which to coordinate the effort.

60.1.3 DEFINITIONS.

IRD - A formal agreement which documents the requirements and specifications for an interface;
and contains functional, performance, and verification requirements.

IR - achangeto apreviously developed IRD that is under configuration control.

ICD - A formal agreement which documents how the interface requirements are implemented in
the design of the subsystem.

60.1.4 OVERVIEW. An IRD establishes formal agreement among projects and documents design
requirements for interfaces between subsystems or a subsystem and its supporting facility. The IRD,
except facility IRDs, becomes part of the procurement package to the contractors to ensure that the
contractors are designing toward a mutually understood interface.

An IRD may be started at any time in the early phase of the involved project's acquisition; however,
baselined IRDs are required prior to finalizing a project's Statement of Work (SOW) and Request for
Proposal (RFP). Asarule, IRDs are not normally written for systems where Interface Control
Documents (ICD) are available. The development of an IR, or a change to a previously developed IRD,
can occur anytime after an IRD is baselined.

The procedures and processes contained in this guide can be used by any developer of IRDS/IRS; i.e.,
Federal Aviation Administration (FAA) personnel or appropriate contractors.

Specific procedures may vary depending on where the document isinitiated. The overall IRD/IR process
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is described in FAA Order 1800.8f, National Airspace System Configuration Management.
60.2.0 IRD/IR DEVELOPMENT AND APPROVAL PROCESS

The IRD process begins with the identification of an interface in the NAS-DD-1000 or NAS-SS-1000.
The need for an IRD is based on factors such as the maturity of the subsystemsinvolved; e.g., whether a
project released an RFP, or underwent preliminary design review (PDR) or critical design review (CDR);
or whether an ICD might be more appropriate.

60.2.1 IRD DEVELOPMENT AND APPROVAL PROCESS DESCRIPTION

The IRD is developed, based on the requirements specified in the NAS-SS-1000, to define the
requirements necessary for an interface between two subsystems, a subsystem and a generic user, or
between a subsystem and the facility. The interface engineer/author selected to draft the IRD must
coordinate with the project managers, System Engineering, Interface Management (IFM), verification
and test, and others appropriate to the interface while drafting the document. Technical interchange
meetings (TIMs) may be necessary to ensure complete and correct definition of requirements. Once the
author has completed adraft, it is submitted to IFM for afinal review prior to coordination. A casefile
should be prepared at thistime. Early coordination with IFM is necessary to help expedite the process.

The author isresponsible for the IRD until it has been approved by the System Engineering (SE)
Configuration Control Board (CCB).

The casefile is now entered into the NAS configuration management (CM) system. The case file and IRD
are forwarded to ASD-140 for pre-screen. The document is reviewed by the pre-screening office and
comments are resolved prior to the document leaving pre-screen for "must” evaluation. The casefileis
signed, "must" evaluators are selected, and a due date for "must” evaluator commentsis assigned. The
case fileisthen delivered to Configuration Management (CM) where it is assigned a National Airspace
System (NAS) Change Proposal (NCP) number, entered in Document Control (DOCCON), and
distributed to the "must" evaluators.

The IRD isnow in the "must" evaluator process. The document is reviewed by FAA organizations
impacted by the interface in question. The Interface Control Working Group (ICWG) made up of the
IR/IRD author, the IFM lead, ASD-140, and the IRD signatories are responsible for comment resol ution.
Several ICWG meetings may be required before the IRD can be finalized. Once all comments have been
resolved, the IRD issigned, usually at a specially convened ICWG, and the document and supporting
documentation are returned to configuration management.

Signatures on the IRD/IR signature page means that the requirements are technically correct, and both
proj ects agree that they can be implemented.

Signing an IRD/IR does not mean that funding, schedule, System Level Specification (SLS) changes, etc.
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are resolved. These are only resolved by the NAS Change Proposal (NCP), and data attached to it, that
must be approved by the NAS or SE CCB's, depending on dollars involved and kind of changes that the
IRD/IR may be part of. It has to be kept in mind that the approval of the NCP does not get the dollars,
only approves the need for them. A Financial Baseline Change Notice (FBCN) hasto be done to get the
actual dollarsinto the financia baseline.

The IRD isthen presented to the appropriate CCB for baselining and, after approval, a configuration
control decision (CCD) is written to finalize the document. A flowchart of this processis shownin
Figure 60-1.

60.2.2 IR DEVELOPMENT AND APPROVAL PROCESSDESCRIPTION. The process for
baselining an IR is nearly identical to the IRD process, the only difference being the reason IRs are
developed. The reason for developing an IR isto revise a baselined IRD. This processis also reflected in

Figure 60-1. Following approval at the SE CCB, the IR is merged into the baselined IRD to produce a
revised baselined IRD.

i i Develop Draft in

Author Research Goordirate with _
St | ; : Approp ae Secordance  with
Q fesigned RequAremerts Orgar zations FAA-STD-025
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Comments and, v
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Enmmem:sg i rt{;:gm:ﬁ;; -+« -o Baselined IED

+ IRI Revisions

Figure 60-1 IRD/IR Development and Approval Process
60.2.3. INDIVIDUAL/ ORGANIZATIONAL RESPONSIBILITIES.

60.2.3.1 I nterface Engineer/Author. The interface engineer/author is the document originator,

http://nasdocs.faa.gov/nasiHTML/FAAStandards/faa-std-025d/25d-app6.html (3 of 12) [5/15/2002 11:49:20 AM]



FAA-STD-025D - Appendix VI

responsible for writing the IRD and the accompanying casefile and ensuring that the requirements stated
in the document are valid. The author must coordinate with the involved project managers as well as
system engineering and interface management to ensure proper documentation of requirements. The
author may have to hold TIMs to obtain agreement from all interested parties.

The author then presents the final draft to IFM for review prior to entering the prescreen. The author will
present the document to the Pre-review Board (PRB) and will be required to resolve comments received
via prescreen, or the must-evaluator process. The author's attendance at meetings such as preboard,
|CWG meetings, etc., will be required to support the document through the approval processto the CCB.

60.2.3.2 Inter face Management (I FM). Interface Management is the group/function within Systems
Engineering that is the Facilitator for the IRD/IR process. IFM must review the subject IRD for style and
format, ensuring traceability to system documentation (e.g. NAS-SS-1000), and is responsible for
coordinating the document through the review cycle, prescreen, and must evaluation. IFM assigns must
evaluators to the clearance record for the must-evaluator process and is responsible for scheduling ICWG
meetings, or TIMs during the must-evaluator process as well as chairing these meetings. The
engineer/author is responsible for ensuring that all comments are properly resolved and that the
document isin final form for presentation to the CCB.

60.2.3.3 Project Management (PM). Project Management is responsible for ensuring that all project
requirements for the interface are properly defined and that the IRD is used as the agreement for
communicating these requirements. PM has one formal and several informal opportunities to make
comments on the IRD. PM is required to attend meetings associated with the IRD and to sign the
completed document to indicate concurrence with it.

60.2.3.4 System Engineering (SE). The SE divisions are responsible for ensuring that the requirements
in the IRD are consistent with system documentation and sufficiently detailed at the NAS system level.
SE has the same opportunities to comment on the IRD as does the PM.

60.2.3.5 Configuration Management (CM). Configuration Management's role isto ensure that all
documentation necessary for the CCB to make a decision on the IRD isincluded in the NCP package.
CM, upon approval by the CCB, writes a CCD to indicate formal baselining of the IRD. Copies of the
IRD are then sent to the Document Control Center (DOCCON) as well as distributed to appropriate
organizations.

60.3.0 TYPES OF INTERFACES.

60.3.1 NAS SUBSY STEM-TO-SUBSY STEM INTERFACE. NAS subsystems interface with other
NAS subsystems [e.g., Low Level Windshear Alert System (LLWAYS) to Tower Control Computer
Complex (TCCC)] and to subsystems external to NAS [e.g., DOD interfaces]. These interfaces are
hardware/software interfaces with the subsystems being connected directly or viaaNAS communication
subsystem(s) [e.g., National Airspace Data Interchange Network (NADIN) Packet-switched Network
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(PSN)]. There are three levels of maturity of subsystem interfaces:

1) An immature subsystem interface is one in which at least one side of the interface does not
have well-defined requirements. IRDs developed for this type of interface are normally baselined
only when the IRD is required to satisfy the contractual requirement of one of the subsystems.

2) A mature subsystem interface has well-defined requirements on both sides of the interface.
IRDs developed for this type of interface are normally baselined as part of the requirements
definition documentation cycle.

3) A trangitional interface is an interim interface between subsystems until the NAS-SS-1000
baselined subsystems become available. IRDs developed for this type of interface are normally
baselined to satisfy the contractual requirements for one or both of the systems that will not be
present in the end state NAS.

60.3.2 NAS SUBSYSTEM-TO-FACILITY INTERFACE. NAS subsystems within afacility that
require floor space, specific environmental control, electrical power, grounding, etc., have an interface to
the facility [e.g., Weather and Radar Processor (WARP) to ARTCC or Terminal Doppler Weather Radar
(TDWR) to Air Traffic Control Tower (ATCT)]. These interfaces are hardware interfaces. A subsystem-
to-facility IRD is developed to document the requirements for these interfaces. It is used by the facility
contractor to develop the facility design requirements and by the subsystem vendor to develop "not-to-
exceed" requirements.

60.3.3 NAS SUBSYSTEM-TO-USER INTERFACE. NAS subsystem-to-user interfaces are those
where a particular subsystem interfaces to more than one other subsystem. A "user” system IRD isan
IRD in which requirements are applicable to several interfaces. Instead of having several IRDs calling
out the same set of communications service or remote monitoring subsystem (RMS) requirements, an
IRD is created and referenced by the subsystem IRD when the requirements are applicable [e.g., NADIN
PSN].

60.4.0 IRD/IR DEVELOPMENT.

60.4.1 SOURCES OF TECHNICAL DATA. Thefollowing are sources of technical datathat may be
available, depending on where the projects are in their life cycle.

60.4.1.1 Sour ces of Requirements. The following are the prime sources of requirements and are listed
in order of precedence:

1) Capital Investment Plan (CIP) - Contains general descriptions of the NAS projects;

2) NAS-SR-1000 NAS System Requirements Specification contains top level system
requirements for the NAS;
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3) NAS-DD-1000 NAS Level | Design Document contains a high level definition which identifies
the alocation of functions to specific subsystems,

4) NAS-SS-1000 NAS System Specification - Contains allocated functional/performance
requirements and message tables for the information that will cross the interface. This system
specification is the document with which the IRD must conform. If discrepancies (such as
message differences) are found, they must be resolved, and if required, NCP(s) generated to make
all baselined documents conform;

5) Engineering Data Base (EDB) - EDB provides functional interface data including message size
and frequency.

The following sources should be used as they become available:
1) Project specifications - These specifications provide additional information for each subsystem.

2) Project Management Plan - This plan contains useful project objectives and schedule and
managerial information.

3) Standards and Orders - Various standards and orders specify federal procedures, practices, and
protocols for interfacing subsystems. The project manager will be able to aid the interface
engineer/author in determining which standards are applicable for a particular subsystem.

4) Related IRDs - Related IRDs, which reference the same subsystem or facility, may prove to be
useful in providing requirements. Appendices|, 11, and 111, of the Interface Management Plan
contain alisting of available IRDS/I1CDs.

60.4.1.2 Other Sour ces. In addition to the technical sources mentioned above, there are other sources of
information that should be used. These include, but are not limited to, the following people and
organizations:

1) Project Manager - The project manager is an excellent source for obtaining up-to-date project
information, supplemental documentation, and specific interfacing criteria. The project manager
can provide schedules and specific information on the subsystem devel opment phase, and the
subsystem specifications.

2) System Engineering - System Engineering provides NAS system requirements information and
interpretation of the requirements. System Engineering also provides information relating to
requirements verification at the NAS system level [i.e., the Verification Requirements
Traceability Matrix (VRTM)].
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3) Documentation Control Center - The Documentation Control Center provides copies of
interface documentation, FAA standards and orders, etc.

60.4.2 IRD/IR FORMAT AND CONTENT. The following are the controlling documents to be used in
the development of the IRD or IR:

1) The applicable Appendix of this standard isto be used for format and content. As arule, the
latest revision of this standard will be used to develop new IRDs. The only exception is for
projects that may already be under contract. In thisinstance, the revision level identified in the
contract(s) will be applicable. If thereis a conflict between the projects as to the applicable
revision level of this standard, Interface Management will work with the project officesto resolve
the conflict.

2) The Interface Management Plan (DOT/FAA/ES-85/01, ATC-85-1070) isto be used for
guidance in exercising the IRD/IR process.

60.4.3 PLANNING, COORDINATION, AND REVIEW OF AN IRD/IR. Proper planning and early
coordination with appropriate personnel, i.e. project managers, Systems Engineering and Air Traffic, will
expedite the IRD/IR process.

60.4.3.1 Planning. The author should coordinate early to ensure that word processing, graphics, and
editing support are available.

60.4.3.2 IRD/IR Coordination. The checklist in Figure 60-2 of this document can be used by personnel
developing IRDs or |Rs to ensure that the proper coordination is accomplished and that the formal must
evaluator process takes aminimal amount of time.

Early coordination does not necessarily mean that all differences of opinion have been resolved prior to
the must evaluator review but only that everyone is familiar with the IRD/IR and that no unexpected
problems arise. These early discussions will also identify any basic problems, such as disagreements
about the messages that will be exchanged.

Coordination is necessary with the following organizations:

1) Program Offices - Early discussions with both of the applicable program offices will ensure
that FAA counterparts and project managers are part of the IRD/IR development process.

These early discussions should emphasi ze the need to assess the cost impact of the IRD/IR. When
IRDY/IRs are formally processed and presented to the appropriate CCB they must identify
additional costs that exceed previously approved baseline funding.

2) ATR-100/300 - Early coordination will ensure that Air Traffic concerns are addressed early in
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IRD development. Thiswill prevent nonconcurrence due to message table problems and identify
any need for an NCP. Thiswill also prevent the IRD from being placed on hold until the NCPis
finished.

3) ASD - Coordination with the appropriate divisions of the System Engineering organization is
required. For example, ASD-110 must be notified of impacts to the basic communications
architecture and other divisions within ASD must be informed if changes are required to system
documentation (e.g., NAS-SS-1000).

4) AOP - For new IRDs, ASM-100 will review the environmental, electrical and mechanical
characteristics, and maintenance-related messages (i.e., remote mai ntenance monitoring
messages). |Rs should also be reviewed by AOP if changes are proposed in these areas. AOP isa
must reviewer on facility IRDS/IRs for proper space allocation and maintenance concerns.

5) ASD - For facility IRDS/IRs, ASD-130 isthe system engineering organization for coordination.

6) The following organizations may be involved and require coordination when the IRD or IR
development has progressed far enough to analyze impacts:

a) AOP-400 - Thisdivision reviews IRDY/IRs that require the use of leased
communications, NADIN PSN, or Radio Communications Link (RCL) services. AOP-400
reviews the IRDY/IRs to ensure that message transfer can be supported as specified in the
documents and that the IRD/IR protects the transparency of the transmission interface.

b) AND-300/340 - If the IRD/IR requires the use of one of the NAS communication
systems that this organization is responsible for, e.g., datamux, RCL, NADIN, or low-
density RCL, early coordination is required.

While the above steps involve much initial coordination and severa "face-to-face" meetings, the overall
coordination time will be less and many problems will be overcome. Do not send early drafts to anyone
for areview unless verbally agreed to. Short face-to-face meetings should ensure personnel that they are
being contacted early for their IRD/IR inputs, but not to prematurely review the documents.

Before the IRD/IR is submitted for formal review, final coordination, and approval, the engineer/author
should answer the following questions:

1) Arethe requirementsin the IRD/IR traceable to the NAS-SS-10007?
2) Isthe IRD/IR written in accordance with the latest version of FAA-STD-0257?

3) If changes are required to NAS-DD/SS-1000, has an NCP been prepared?
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Note: For anew IRD, that also requires changes to NAS-DD/SS-1000, two NCPs should be
generated. An NCP for the IRD isto ensure that when processed and approved, it can be
identified to DOCCON as a separate baseline document. Both NCPs should have a statement that
case file XXX isin concurrent processing. The NCPs should be submitted at the same time to
CM, with an indication that both need to be processed together.

4) Have the VRTMs been developed specifically for this document? Do not copy VRTMSs. Verify
with the appropriate requirements testing organi zations.

5) Are any cost impacts being defined?

Note: Coordination with the project's financial analysis group will identify the cost of
Implementing these requirements so that the program manager can determine if the costs are
within scope. Thiswill assist in the preparation of the case file needed to baseline the IRD/IR.

60.4.3.3 IRD/IR Review.

60.4.3.3.1 Facility IRDY/IRs. AFE, Facility Systems Engineering Service, isthe FAA sponsor for all
facility IRDYIRs. Must evaluators for an individual IRD/IR will consist of the following FAA
organizations, based upon the content of the IRD/IR.

FAA Organization IRD/IR Content
AND-XXX (Appropriate Project) Dependent on IRD content
ASD-XXX (Appropriate Division) Dependent on IRD content
ANS-100 All IRD/IRs

ANS-200 All IRD/IRs

AOP-100 All IRD/IRs

ATR-100 All IRD/IRs

ATR-300 Future systems projects

Any other FAA organization whose area
of responsibility may be affected.

60.4.3.3.2 Subsystem |RDs/IRs. ASD-140, Engineering Specialties Division, is responsible for the IRD
process and for submitting subsystem IRDS/IRs for FAA must evaluation. Must evaluators for individual
subsystem IRDs/IRs will consist of the following FAA organizations based on the content of the IRD/IR.
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FAA Organization IRD/IR Content

AND-XXX (Appropriate Project) Dependent on content

ANS-XXX (Appropriate Project) Dependent on content

AUA-XXX (Appropriate Division) Dependent on content

ASD-XXX (Appropriate Division) Dependent on content

ASD-200 All IRD/IRs with communications
and communications protocols.

AOP-100 All IRD/IRs

AOP-400 All IRDsthat establish interfacility

communications loading and IRs that
impact data loading.

ATR-100 All IRD/IRs

ATR-300 Future systems projects

AND-300 All IRDYIRs interfacing with
NADIN, RCL, and data
multiplexing.

AND-130 All IRDYIRs that contain Remote

Maintenance Monitoring (RMM)
information or impact the RMM
System.

Any other FAA organization whose area

of responsibility may be affected.

Use this checklist to establish the points of contact, and to document that contact has occurred. An
indication of contact does not mean that total agreement has been reached.

Organization Per sonnel Dates Contacted
FAA Project Office No. 1
FAA Project Office No. 2
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ATR-100
ATR-300
ASD-
ASD-
ASD-120
AOP-100
AOP-400
AND-300-
ANS-100
ANS-200
AND-130
AOS-

On the following page is the I nterface Requirements Document checklist. This checklist isto be used to
aid in the development of interface requirements documentation.

1. Enape that the IRD 1= deweloped b accordatce wih the Ifes wersion of FAA-
STD-023, wess there are corfrachial obligations toowse another wersion of FAS-
STD-025.

2 Bname that "DRAFTT IRD wersions ave noted as qach i the dooamerd header,
3 Ename that the Table of Corderds is generated dirrge IRD deweloprnert by mark-
g paragraph tiles, werans bemyr ramalty cormposed

4, Enawe that doomnert tiles cied moSection 2, Applicable Dooenerds, ave cor-
tectly defied wih the oorert revision lewel and date,

5, Ename that all dooanents referenced i the IRD tes hawe been cied i Section
2,
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| 6. Enawe that dommnert revision letters are referetwed onby i Section 2,

¢ Bnawe thal paragraphs ae fuchred S0 Oly Ore
tecuirernert or Tduall daternend”  is defmed per each imice derdifiable text erdify,

0. BNATe U PEICTENCes 10 WO QUES WIGL @t Cledl Al ACCUEALE (6.2, LTE
TOOC duall provide.)

Y Ename thal each requiernerd I =echion 515 addressed Wil 4 one-to-one corre-
gondence I the VRTML

10, FraXe il VErlicaiion pRASHINe0n EHiries Tl e W LI Feve DEEr COObol-
tted with [FLI ad the project.

11, Enape that tables and nowes ae legihle and properly aliehed on the page,

12, Ename that tables and f'igures are placed L the page directly followiyg thelr
text reference. Inthe case of mbtiple references per page, postion thern o the
order I which they are referenced,

15, Bnamwe Srafmmar 15 correct And corgerd 15 clear,

14, Frare il Mie eXiIe QOCLITEN DS DEER SpEl-CIEC e

2 Bnawe thal suare footages Ior panel mowrded componeris ave calniaed s
g Widh x Height,

Tla, Enamre that square footages mchide recumred clearance sgpace Ior the commpo-
tuer,

7. ETSE THAL (e TEal QENETAE] VAIIE 18 CAlCUlAED ITONN (e KW A VallE, LIS
ChIr Frnowr vahles

“18, Enare that the "Dewelopenert Guidde for IRDs and IR has been followed

1% Enare that TRD developmert has been coordinaed with Both the project office
and Syderns Enemeering (ASD.

*For Facility IRDs.

Figure 60-2 IRD/IR Development and Review Checklist
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APPENDIX VII
70. LESSONS LEARNED

70.1 Introduction. This appendix is dedicated to presenting some of the problems encountered during
the development of interface documentation and to offer suggestions that may prevent any recurrence of
problems that were experienced previously. These problems were documented by ajoint AND/ASD
Quality Action Team which reviewed the document devel opment process in order to avoid any
unnecessary delays.

70.2 Lessons lear ned. The following are comments, opinions, and lessons learned on actual problems
that were experienced during document development. Some of these contain suggestions to avoid similar
difficultiesin the future. They do not necessarily reflect official policy or FAA position.

70.2.1 Interface issues. Attempting to resolve interface issues without coordination with Systems
Engineering will result in the delay in the issuance of approved IRDs.

70.2.2 Interface requirements. Technical interface requirements of the NAS are generally not
negotiable. They flow from the NAS-SS-1000 which ensures compatibility and performance of NAS
Interfaces.

70.2.3 Contractor involvement. Contractors often underestimate the amount of effort required to draft,
review, and finalize Interface Control Documents. Some contractors believe that providing preliminary
and final 1CD drafts are the sum of their responsibility.

It is recommended that the (SOW) should contain specific paragraphs that specify the government's
requirements for contractor involvement in the generation of 1CDs. These paragraphs should list
obligations such as coordinating with interfacing contractors, participation in Interface Control Working
Groups (ICWGs) & Technical Interchange Meetings (TIMs), resolving technical interface issues, and the
production of abaselined version of the ICD. It should be made clear that these responsibilities continue
until the ICD isformally baselined. Interface Management (ASD-130) has draft SOWs, CDRLSs, and
DIDs aswell as adraft letter to assist program managers coordinate with interfacing program managers.

70.2.41CD baselining. Having contractors review documents and provide comments will aid
development of an ICD in alimited manner. If agreement is slow in coming between the two contractors
building the interface, a meeting must occur to resolve issues. The project office must recognize when
progress is not being made and act to facilitate agreement between the parties involved.

An additional lesson learned has been the great value in holding a meeting with all concerned parties
present to resolve issues. Often ameeting is required to achieve closure of the ICD process. In order to
be successful, the meeting should contain the following el ements:
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a. Project personnel from both projects that have the authority to make decisions, and sufficient
technical expertise to advise both project leads.

b. Contractor personnel that have the authority to commit to decisions, and personnel with
technical expertise to advise them.

c. Contractor personnel on standby at their plants that can be contacted to confirm atechnical
Issue that goes beyond the expertise of the personnel at the meeting.

d. At the meeting the parties must agree who will do any changes that are agreed upon, set dates
on which follow-on events will occur; i.e. final draft completion, response deadlines, etc. During
the meeting every page of the ICD must be reviewed and an agreement reached that all parties are
In agreement that no further changes are necessary to each page.

70.2.51CD Milestones. The ICD development processis very informal and vaguely understood. A
suggestion isto provide identifiable milestones that track ICD development. These milestones should be
mutually agreeable to both projects. Putting the ICD under the control of the lead project after CDR
assures that any contractor-initiated changes from that point on have project approval.

70.2.6 NDI/COT S procur ements. Because NDI/COTS procurements are non-developmental in nature,
there are no formal PDRs and CDRs. Since the system design is usually predetermined for these
procurements, interfacing contractors require documents that contain design information in order to
develop an interface to that item.

The Statement of Work (SOW) must contain a requirement to deliver an ICD at contract award or other
specified time. It should be recognized that for Non-Development Item (NDI)/ Commercial off-the-Shelf
(COTYS) procurements, the ICD will not meet the format requirements of FAA-STD-025, but must
contain adequate design information that meets the design characteristics requirements (section 3) of an
ICD. The ICD that is delivered on aNDI/COTS procurement will be the design document for that
interface. To assure that there are no conflicts, interfacing projects have to coordinate during the
acquisition strategy period, market surveys, etc. to assure that the interface will be satisfactory.

70.2.7 Contracted IRD version. Due to the contract process, it is possible that interfacing contractors
may be on contract for different versions of Interface Revisions (IRs) that have been approved. This can
be an obstacle to the coordination of 1CDs between contractors due to the contrasting set of interface
requirements. This situation needs to be recognized and coordinated between program managers.

http://nasdocs.faa.gov/nasiHTML/FAAStandards/faa-std-025d/25d-app7.html (2 of 2) [5/15/2002 11:49:20 AM]



	faa.gov
	FAA-STD-025 Rev D - (HTML Format)
	FAA-STD-025D - Cover Page
	FAA-STD-025D - Table of Contents
	FAA-STD-025 Rev D - Text
	FAA-STD-025D - Appendix I
	FAA-STD-025D - Appendix II
	FAA-STD-025D - Appendix III
	FAA-STD-025D - Appendix III
	FAA-STD-025D - Appendix V
	FAA-STD-025D - Appendix VI
	FAA-STD-025D - Appendix VII




